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METHODS FOR IDENTIFYING THE TARGET OF A COMPOUND WHICH 
INHIBITS CELLULAR PROLIFERATION 

Background of the Invention 
5 Many important therapeutic compounds act by reducing or eliminating the 

activity or level of a gene product required for cellular proliferation. For example, 
most antibiotic compounds act by reducing or eliminating the activity or level of gene 
products which are required for the proliferation of a pathogenic organism. Similarly, 
compounds used to treat or ameliorate cancer also reduce or inhibit the activity or 
1 0 level of a gene product required for cellular proliferation. 

Current drug discovery methods involve screening large number of 
prospective therapeutic compounds to identify those that are effective therapeutic 
agents or that can be optimized to provide an effective therapeutic agents. For 
example, the compounds to be evaluated for therapeutic activity may be members of a 
15 library of compounds generated by combinatorial chemistry or members of a library 
of natural products. 

Unfortunately, current methods are laborious and time consuming and may 
yield compounds which have already been identified or which act on gene products 
which are already targeted by an existing therapeutic agent. Accordingly, there is a 
20 need for rapid screening techniques which yield novel compounds or compounds 
which act on novel targets. 

In addition, a large number of compounds have been identified which have 
antimicrobial activity but which cannot be administered to individuals suffering from 
infection due to the fact that their targets are unknown. Accordingly, there is a need 
25 for methods which permit the identification of the target on which a compound with 
antimicrobial activity acts. 



30 



Field of the Invention 
The present invention provides reagents and methods for identifying the target 
of a compound which reduces the activity or level of gene products required for 
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cellular proliferation. In addition, the present invention provides reagents and 
methods for identifying novel therapeutic compounds or compounds which act on 
novel targets. 

Sequence Listing 

5 The present application is being filed along with 4 copies of a CD-ROM 

marked "Copy 1 ""Copy 2," "Copy3" and "CRF" containing a Sequence Listing in 
electronic format. The copies of the CD-ROM each contain a file entitled 028vpc- 
final.txt created on February 8, 2002 which is 36,220,587 bytes in size. The 
information on these duplicate CD-ROMs is incorporated herein by reference in its 
10 entirety. 

Definitions 

As used herein, the terminology "proliferation-required" or "required for 
proliferation" encompasses instances where the absence or substantial reduction of a 
gene transcript and/or gene product completely eliminates cell growth as well as 
15 instances where the absence of a gene transcript and/or gene product merely reduces 
cell growth. 

By "E. coli or Escherichia coli" is meant Escherichia coli or any organism 
previously categorized as a species of Shigella including Shigella boydii, Shigella 
flexneri, Shigella dysenteriae, Shigella sonnei, Shigella 2A. 

20 By "homologous coding nucleic acid" is meant a nucleic acid homologous to a 

nucleic acid encoding a gene product whose activity or level is inhibited by a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 or a portion thereof. 
In some embodiments, the homologous coding nucleic acid may have at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 

25 sequence identity to a nucleotide sequence selected from the group consisting of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 and fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof. In other embodiments the homologous coding 
nucleic acids may have at least 97%, at least 95%, at least 90%, at least 85%, at least 

30 80%, at least 70% , at least 60%, at least 50%, or at least 40% nucleotide sequence 
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identity to a nucleotide sequence selected from the group consisting of the nucleotide 
sequences complementary to one of SEQ ID NOs.: 8-3795 and fragments comprising 
at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides thereof. Identity may be measured using BLASTN version 2.0 with the 
5 default parameters or tBLASTX with the default parameters. (Altschul, S.F. et al. 
Gapped BLAST and PSI-BLAST: A New Generation of Protein Database Search 
Programs, Nucleic Acid Res. 25: 3389-3402 (1997), the disclosure of which is 
incorporated herein by reference in its entirety) Alternatively a "homologous coding 
nucleic acid" could be identified by membership of the gene of interest to a functional 

10 orthologue cluster. All other members of that orthologue cluster would be considered 
homologues. Such a library of functional orthologue clusters can be found at 
http://www.ncbi.nlm.nih.pov/CQG . A gene can be classified into a cluster of 
orthologous groups or COG by using the COGNITOR program available at the above 
web site, or by direct BLASTP comparison of the gene of interest to the members of 

15 the COGs and analysis of these results as described by Tatusov, R.L., Galperin, M.Y., 
Natale, D. A. and Koonin, E.V. (2000) The COG database: a tool for genome-scale 
analysis of protein functions and evolution. Nucleic Acids Research v. 28 n. 1, pp. 
33-36. 

The term "homologous coding nucleic acid" also includes nucleic acids 
20 comprising nucleotide sequences which encode polypeptides having at least 99%, 
95%, at least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, 
at least 40% or at least 25% amino acid identity or similarity to a polypeptide 
comprising the amino acid sequence of one of SEQ ID NOs: 3801-3805, 4861-5915, 
10013-141 10 and 14945-15778 or to a polypeptide whose expression is inhibited by a 
25 nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs: 8-3795 or 
fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids thereof as determined using the FASTA version 3.0t78 
algorithm with the default parameters. Alternatively, protein identity or similarity 
may be identified using BLASTP with the default parameters, BLASTX with the 
30 default parameters, TBLASTN with the default parameters, or tBLASTX with the 
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default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New 
Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389-3402 
(1997), the disclosure of which is incorporated herein by reference in its entirety). 

The term "homologous coding nucleic acid" also includes coding nucleic acids 

5 which hybridize under stringent conditions to a nucleic acid selected from the group 
consisting of the nucleotide sequences complementary to one of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944 and coding nucleic acids comprising 
nucleotide sequences which hybridize under stringent conditions to a fragment 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

10 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944. As used herein, "stringent 
conditions" means hybridization to filter-bound nucleic acid in 6xSSC at about 45°C 
followed by one or more washes in O.lxSSC/0.2% SDS at about 68°C. Other 
exemplary stringent conditions may refer, e.g., to washing in 6xSSC/0.05% sodium 

15 pyrophosphate at 37°C, 48°C, 55°C, and 60°C as appropriate for the particular probe 
being used, 

The term "homologous coding nucleic acid" also includes coding nucleic acids 
comprising nucleotide sequences which hybridize under moderate conditions to a 
nucleotide sequence selected from the group consisting of the sequences 

20 complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 
14111-14944 and coding nucleic acids comprising nucleotide sequences which 
hybridize under moderate conditions to a fragment comprising at least 10, 15, 20, 25,. 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequences complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 

25 10012, and 14111-14944. As used herein, "moderate conditions" means 

hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at 
about 45°C followed by one, preferably 3-5 washes in 0.2xSSC/0.1% SDS at about 
42-65°C. 

The tenn "homologous coding nucleic acids" also includes nucleic acids 
30 comprising nucleotide sequences which encode a gene product whose activity may be 
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complemented by a gene encoding a gene product whose activity is inhibited by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795. In some embodiments, the homologous coding nucleic acids 
may encode a gene product whose activity is complemented by the gene product 
5 encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944. 
In other embodiments, the homologous coding nucleic acids may comprise nucleotide 
sequences which encode a gene product whose activity is complemented by one of the 
polypeptides of SEQ ID NOs. 3801-3805, 4861-5915, 10013-14110 and 14945- 
10 15778. 

The term homologous antisense nucleic acid" includes nucleic acids 
comprising a nucleotide sequence having at least 97%, at least 95%, at least 90%, at 
least 85%, at least 80%, at least 70%, at least 60%, at least 50%, or at least 40% 
nucleotide sequence identity to a nucleotide sequence selected from the group 

15 consisting of one of the sequences of SEQ ID NOS. 8-3795 and fragments comprising 
at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides thereof. Homologous antisense nucleic acids may also comprising 
nucleotide sequences which have at least 97%, at least 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, or at least 40% nucleotide 

20 sequence identity to a nucleotide sequence selected from the group consisting of the 
sequences complementary to one of sequences of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. 
Nucleic acid identity may be determined as described above. 

25 The term "homologous antisense nucleic acid" also includes antisense nucleic 

acids comprising nucleotide sequences which hybridize under stringent conditions to a 
nucleotide sequence complementary to one of SEQ ID NOs.: 8-3795 and antisense 
nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 

30 150, 200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to 
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one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also include 
antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleotide sequence selected from the group consisting of 
SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 and antisense 

5 nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944. 

The term "homologous antisense nucleic acid" also includes antisense nucleic 

10 acids comprising nucleotide sequences which hybridize under moderate conditions to 
a nucleotide sequence complementary to one of SEQ ID NOs.: 8-3795 and antisense 
nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one 

15 of SEQ ED NOs. 8-3795. Homologous antisense nucleic acids also include antisense 
nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 and antisense nucleic 
acids which comprising nucleotide sequences hybridize under moderate conditions to 

20 a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944. 

By "homologous polypeptide" is meant a polypeptide homologous to a 
polypeptide whose activity or level is inhibited by a nucleic acid comprising a 

25 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 or by 
a homologous antisense nucleic acid. The term homologous polypeptide" includes 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity 
or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid 

30 selected from the group consisting of SEQ ED NOs: 8-3795 or by a homologous 
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antisense nucleic acid, or polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 
25% amino acid identity or similarity to a polypeptide to a fragment comprising at 
least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a 

5 polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic acid. 
Identity or similarity may be determined using the FASTA version 3.0t78 algorithm 
with the default parameters. Alternatively, protein identity or similarity may be 
identified using BLASTP with the default parameters, BLASTX with the default 

10 parameters, or TBLASTN with the default parameters. (Altschul, S.F. et al. Gapped 
BLAST and PSI-BLAST: A New Generation of Protein Database Search Programs, 
Nucleic Acid Res. 25: 3389-3402 (1997), the disclosure of which is incorporated 
herein by reference in its entirety). 

The term homologous polypeptide also includes polypeptides having at least 

15 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least • 
50%, at least 40% or at least 25% amino acid identity or similarity to a polypeptide 
selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 and polypeptides having at least 99%, 95%,-at least 90%, at 
least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 

20 least 25% amino acid identity or similarity to a fragment comprising at least 5, 10, 15, 
20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide 
selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778. 

The term, Salmonella, is the generic name for a large group of gram-negative 

25 enteric bacteria that are closely related to Escherichia colt The diseases caused by 
Salmonella are often due to contamination of foodstuffs or the water supply and affect 
millions of people each year. Traditional methods of Salmonella taxonomy were 
based on assigning a separate species name to each serologically distinguishable strain 
(Kauffinann, F 1966 The bacteriology of the Enterobacteriaceae. Munksgaard, 

30 Copenhagen). Serology of Salmonella is based on surface antigens (O [somatic] and 

7 
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H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are known (Popoff, et 
al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to be a 
separate species and often given names, accordingly (e.g. S. paratyphi, S. 
typhimurium, S. typhi, S. enteriditis, etc.). 
5 However, by the 1970s and 1980s it was recognized that this system was not 

only cumbersome, but also inaccurate. Then, many Salmonella species were lumped 
into a single species (all serotypes and subgenera I, II, and IV and all serotypes of 
Arizona) with a second subspecies, S. bongorii also recognized (Crosa, et al., 1973, J. 
Bacterid. 115:307-315). Though species designations are based on the highly 

10 variable surface antigens, the Salmonella are very similar otherwise with a major 
exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. 
Currently (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name 
is Salmonella enterica. S. enterica is divided into six subspecies (I, S, enterica subsp. 

15 enterica; II, S. enterica, subsp. salamae; Ilia, S. enterica subsp. arizonae; Illb, S. 

enterica subsp. diarizonae; IV, S. enterica subsp. houtenae; and VI, S. enterica subsp. 
indica). Within subspecies I, serotypes are used to distinguish each of the serotypes or 
serovars (e.g. S. enterica serotype Enteriditis, & enterica serotype Typhimurium, & 
enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

20 convention is to spell this out on first usage (Salmonella enterica ser. Typhimurium) 
and then use an abbreviated form (Salmonella Typhimurium or S. Typhimurium). 
Note, the genus and species names (Salmonella enterica) are italicized but not the 
serotype/serovar name (Typhimurium). Because the taxonomic committees have yet 
to officially approve of the actual species name, this latter system is what is employed 

25 by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). Due to the 
concerns of both taxonomic priority and medical importance, some of these serotypes 
might ultimately receive full species designations (Styphi would be the most notable). 

Therefore, as used herein "Salmonella enterica or S. enterica" includes 
serovars Typhi, Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the 

30 "official" name are in process and the taxonomic designations may change (S. 
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choleraesuis is the species name that could replace S. enterica based solely on 
priority). 

By "inducer" is meant an agent or solution which, when placed in contact with 
a cell or microorganism, increases transcription, or inhibitor and/or promoter 

5 clearance/fidelity, from a desired promoter. 

As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. 
Thus, the terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid 
comprising the nucleotide sequence" includes both the DNA sequence of SEQ ID NO: 
X and an RNA sequence in which the thymidines in the DNA sequence have been 

10 substituted with uridines in the RNA sequence and in which the deoxyribose backbone 
of the DNA sequence has been substituted with a ribose backbone in the RNA 
sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide 
phosphate residues with methyiphosphonates, phosphorothioates, phosphoramidates, 

15 and phosphate esters. Nonphosphate internucleotide analogs such as siloxane bridges, 
carbonate bridges, thioester bridges, as well as many others known in the art may also 
be used in modified nucleic acids. 

Modified nucleic acids may also comprise, a-anomeric nucleotide units and 
modified nucleotides such as l,2-dideoxy-d-ribofuranose, 1,2-dideoxy-l- 

20 phenylribofuranose, and JV 4 , i^-ethano^-methyl-cytosine are contemplated for use in 
the present invention. Modified nucleic acids may also be peptide nucleic acids in 
which the entire deoxyribose-phosphate backbone has been exchanged with a 
chemically completely different, but structurally homologous, polyamide (peptide) 
backbone containing 2-aminoethyl glycine units. 

25 As used herein, the terminology "overexpress" refers to strains which possess 

either a level of the gene product which is higher than the level possessed by wild 
type cells or an affinity for a test compound which is lower than the affinity of a wild 
type gene product, while the terminology "underexpress" refers to strains which 
possess a level of the gene product which is lower than the level possessed by wild 
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type cells or an affinity for a test compound which is higher than the affinity of a wild 
type gene product. 

Summary of the Invention 
5 Some aspects of the present invention are described in the following numbered 

paragraphs: 

1. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
10 in said culture overexpresses a different gene product which is essential for 

proliferation of said organism; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 
15 which overexpress said gene product on which said compound acts proliferate 

more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 
20 2. The method of Paragraph 1, wherein said culture includes at least one 

strain which does not overexpresses a gene product which is essential for proliferation 
of said organism. 

3. The method of Paragraph 1, wherein said strains which overexpress said 
gene products comprise a nucleic acid encoding said gene product which is essential 

25 for proliferation of said organism operably linked to a regulatable promoter. 

4. The method of Paragraph 1, wherein said strains which overexpress said 
gene products a nucleic acid encoding said gene product which is essential for 
proliferation of said organism operably linked to a constitutive promoter. 
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5. The method of Paragraph 1, wherein said identification step comprises 
determining the nucleotide sequence of a nucleic acid encoding said gene product in 
said cell which proliferated more rapidly in said culture. 

6. The method of Paragraph 1, wherein said identification step comprises 
5 performing an amplification reaction to identify the nucleic acid encoding said gene 

product in said cell which proliferated more rapidly in said cell culture. 

7. The method of Paragraph 6, wherein the products of said amplification 
reaction are labeled with a detectable dye. 

8. The method of Paragraph 1, wherein said identification step comprises 
1 0 performing a hybridization procedure. 

9. The method of Paragraph 1, wherein said identification step comprises 
contacting a nucleic acid array with a nucleic acid encoding said gene product in said 
cell which proliferated more rapidly in said cell culture. 

10. The method of Paragraph 1, wherein said organism is selected from the 
15 group consisting of bacteria, fungi, and protozoa. 

11. The method of Paragraph 1, wherein said culture is a culture of an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fiimigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 

20 Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, 

25 Enterobacter cloacae, Enterpcoccus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 

30 vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
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Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis. Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutatis, Treponema pallidum, Yersinia 
5 enterocolitica, and Yersinia pestis. 

12. The method of Paragraph 1, wherein said compound is obtained from a 
library of natural compounds. 

13. The method of Paragraph 1, wherein said compound is obtained from a 
library of synthetic compounds. 

10 14. The method of Paragraph 1, wherein said compound is present in a crude 

or partially purified state. 

15. The method of Paragraph 1, further comprising determining whether said 
gene product in said strain which proliferated more rapidly in said culture has a 
counterpart in at least one other organism. 
15 16. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
proliferation of said organism wherein said culture comprises a strain in which 
20 a gene product whose activity or level is inhibited by a nucleic acid comprising 

a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
25 overexpress said gene product on which said compound acts, such that strains 

which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
30 proliferated more rapidly in said culture. 
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17. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
5 proliferation of said organism wherein said culture comprises a strain in which 

a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944 is overexpressed; 

contacting said culture with a sufficient concentration of said 
10 compound to inhibit the proliferation of strains of said organism which do not 

overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 
15 identifying the gene product which is overexpressed in a strain which 

proliferated more rapidly in said culture. 

18. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
20 in said culture overexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which 
a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945- 
15778 is overexpressed; 

25 contacting said culture with a sufficient concentration of said 

compound to inhibit the proliferation of strains of said organism which do not 
. overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 

30 said compound acts; and 
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identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 

19. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which 
a gene product selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 
2.0 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes 
to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795 is overexpressed; 
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contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
5 more rapidly than strains which do not overexpress said gene product on which 

said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 

20. A method for identifying the gene product on which a compound which 

1 0 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which 
a gene product encoded by a nucleic acid comprising a nucleotide sequence 

15 selected from the group consisting of a nucleic acid comprising a nucleic acid 

having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ED NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide 

20 sequence which hybridizes to a sequence selected from the group consisting of 

SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 

25 under moderate conditions is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
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more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 
5 21. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which 
10 a gene product comprises a polypeptide selected from the group consisting of a 

polypeptide having at least 25% amino acid identity as determined using 
FAST A version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
polypeptide whose activity may be complemented by a polypeptide selected 
15 from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 

141 10 and 14945-15778 is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 
20 which overexpress said gene product on which said compound acts proliferate 

more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 
25 22. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each 
strain in overexpresses a different gene product which is essential for 
proliferation of said organism 
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contacting said array of strains with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
5 more rapidly than strains which do not overexpress said gene product on which 

said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly on said solid medium. 

23. The method of Paragraph 21, wherein at least one strain in said array does 
1 0 not overexpresses a gene product which is essential for proliferation of said organism. 

24. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a 
plurality of strains wherein each strain overexpresses a different gene product 
1 5 which is essential for proliferation of said organism; 

contacting each of said cultures with a different concentration of said 
compound ; and 

identifying the gene product which is overexpressed in a strain whose 
proliferation is inhibited by said compound. 
20 25. The method of Paragraph 23, wherein at least one strain in said plurality of 

cultures does not overexpress a gene product which is essential for proliferation of 
said organism. 

26. A method of profiling a compound's activity comprising 

performing the method of Paragraph 1 on a first culture using a first 
25 compound; 

performing the method of Paragraph 1 on a second culture using a 
second compound; and 

• comparing the strains identified in said first culture to the strains 
identified in said second culture. 
30 27. A method of profiling a first compound's activity comprising 
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growing an array of strains on a first solid medium comprising said 
first compound and on a second solid medium comprising a second compound, 
wherein each strain in said array overexpresses a different gene product which 
is essential for proliferation of an organism and wherein said first compound 
5 and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium 
with the pattern of strains which grow on said second solid medium. 
28. The method of any one of Paragraphs 26 and 27, wherein said first 
compound is present in a crude or partially purified state. 
10 29. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism; 

15 contacting said culture with a sufficient concentration of said 

compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 
proliferate more slowly than strains which do not underexpress said gene 

20 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

30. The method of Paragraph 29, wherein at least one strain in said culture 
does not underexpresses a gene product which is essential for proliferation of said 

25 organism. 

31. The method of Paragraph 29, wherein said strains which underexpresess 
said gene products comprise a nucleic acid complementary to at least a portion of a 
gene encoding said gene product which is essential for proliferation of said organism 
operably linked to a regulatable promoter. 
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32. The method of Paragraph 29, wherein said strains which underexpress said 
gene products express an antisense nucleic acid complementary to at least a portion of 
a gene encoding said gene product which is essential for proliferation of said 
organism, wherein expression of said antisense nucleic acid reduces expression of said 

5 gene product in said strain. 

33. The method of Paragraph 29, wherein said identification step comprises 
determining the nucleotide sequence of a nucleic acid encoding said gene product in 
said strain which proliferated more slowly. 

34. The method of Paragraph 29, wherein said identification step comprises 
10 performing an amplification reaction to identify the nucleic acid encoding said gene 

product in said cell which proliferated more slowly. 

35. The method of Paragraph 34, wherein the products of said amplification 
reaction are labeled with a detectable dye. 

36. The method of Paragraph 29, wherein said identification step comprises 
1 5 performing a hybridization procedure. 

37. The method of Paragraph 29, wherein said identification step comprises 
contacting a nucleic acid array with a nucleic acid encoding said gene product in said 
cell which proliferated more slowly. 

38. The method of Paragraph 29, wherein said organism is selected from the 
20 group consisting of bacteria, fungi, protozoa. 

39. The method of Paragraph 29, wherein said compound is obtained from a 
library of natural compounds. 

40. The method of Paragraph 29, wherein said compound is obtained from a 
library of synthetic compounds. 

25 41. The method of Paragraph 29, wherein said compound is present in a crude 

or partially purified state. 

42. The method of Paragraph 29, further comprising determining whether said 
gene product in said strain which proliferated more slowly in said culture has a 
counterpart in at least one other organism. 
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43. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
5 said organismwherein said culture comprises a strain in which a gene product 

whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs.: 8-3795 is 
underexpressed; 

contacting said culture with a sufficient concentration of said 
10 compound to inhibit the proliferation of strains of said organism which 

underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 
proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 
15 identifying the gene product which is underexpressed in a strain which 

proliferated more slowly in said culture. 

44. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
20 underexpresses a different gene product which is essential for proliferation of 

said organism wherein said culture comprises a strain in which a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-1 OOf 2, and 
141 1 1-14944 is underexpressed; 
25 contacting said culture with a sufficient concentration of said 

compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 
proliferate more slowly than strains which do not underexpress said gene 
30 product on which said compound acts; and 
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identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

45. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

5 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
comprising an amino acid sequence selected from the group consisting of SEQ 
ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 

10 underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 

15 proliferate more slowly than strains which do not underexpress said gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

46. A method for identifying the gene product on which a compound which 
20 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
selected from the group consisting of a gene product having at least 70% 

25 nucleotide sequence identity as determined using BLASTN version 2.0 with 

the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the 
' group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a nucleic acid 
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encoding a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a 

5 gene product whose expression is inhibited by an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes 
to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 

10 encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 

1 5 SEQ ID NOs: 8-3795 is underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 

20 proliferate more slowly than strains which do not underexpress said gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture, 

47. A method for identifying the gene product on which a compound which 
25 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the 
30 group consisting of a nucleic acid comprising a nucleic acid having at least 
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70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleotide sequence selected from the group 
consisting of SEQ.ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111- 
14944, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
5 sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 

3806-4860, 5916-10012, and 14111-14944 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944 under moderate 

10 conditions is underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 

15 proliferate more slowly than strains which do not underexpress said gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

48. A method for identifying the gene product on which a compound which 

20 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
comprises a polypeptide selected from the group consisting of a polypeptide 

25 having at least 25% amino acid identity as determined using FASTA version 

3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ED NOs: 3801-3805, 4861-5915, 10013-14110 and 

30 14945-15778 is underexpressed; 
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contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 
5 proliferate more slowly than strains which do not underexpress said gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

49. A method for identifying the gene product on which a compound which 
1 0 inhibits proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of 
strains wherein each strain underexpresses a different gene product which is 
essential for proliferation of said organism; and 

contacting each of said cultures with a different concentration of said 
15 compound; and 

identifying the gene product which is underexpressed in a strain whose 
rate of proliferation is reduced by said compound. 

50. A method of profiling a compound's activity comprising 

performing the method of Paragraph 29 on a first culture using a first 
20 compound; 

performing the method of Paragraph 29 on a second culture using a 
second compound; and 

comparing the strains identified in said first culture to the strains 
identified in said second culture. 
25 51. A method of profiling a first compound's activity comprising 

growing an array of strains on a first solid medium comprising said 
first compound and on a second solid medium comprising a second compound, 
wherein said array comprises a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
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an organism and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium 
with the pattern of strains which grow on said second solid medium. 
5 52. The method of any one of Paragraphs 49 and 50, wherein said first 

compound is present in a crude or partially purified state. 

53. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a plurality of culturescomprising a plurality of strains 
10 wherein each strain underexpresses a different gene product which is essential 

for proliferation of said organism; 

contacting each of said plurality of cultures with a varying 
concentration of a regulatory agent which regulates the level of expression of 
said gene products which are essential for proliferation of said organism ; and 
1 5 identifying the gene product which is underexpressed in a strain whose 

rate of proliferation is reduced by said compound. 

54. A culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism. 

20 55. The culture of Paragraph 54, wherein said strains which overexpresess said 

gene products comprise a nucleic acid encoding said gene product which is essential 
for proliferation of said organism operably linked to a regulatable promoter. 

56. The culture of Paragraph 54, wherein said strains which overexpresess said 
gene products comprise a nucleic acid encoding said gene product which is essential 

25 for proliferation of said organism operably linked to a constitutive promoter. 

57. The culture of Paragraph 54, wherein said culture is a culture of an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides' fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 

30 Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
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guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomaius, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
5 Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 

10 vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 

15 enterocolitica, and Yersinia pestis. 

58. A culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 

20 selected from the group consisting ofSEQ ID NOs.: 8-3795 is overexpressed. 

59. A culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by 
a nucleic acid comprising a nucleotide sequence selected from the group consisting of 

25 SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 is 
overexpressed. 

60. A culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising 
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an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110 and 14945-15778 is overexpressed. 

61. A culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 

5 organism, wherein said culture comprises a strain in which a gene product selected 
from the group consisting of a gene product having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a 

10 gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a 
nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity as 

1 5 determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 

20 conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

25 8-3795 is overexpressed. 

62, A culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by 

. a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
30 a nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
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identity as determined using BLASTN version 2.0 with the default parameters to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide 
sequence which hybridizes to a sequence selected from the group consisting of SEQ 
5 ID NOS.: 3796-3800, 3806-4860/5916-10012, and 14111-14944 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944 under moderate conditions is 
overexpressed. 

10 63. A culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% 
amino acid identity as determined using FASTA version 3.0t78 to a polypeptide 

15 selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861- 
5915, 10013-14110 and 14945-15778 is overexpressed. 

64. A culture comprising a a plurality of strains wherein each strain 
20 underexpresses a different gene product which is essential for proliferation of said 

organism. 

65. The culture of Paragraph 64, wherein said strains which underexpress said 
gene products comprise a nucleic acid encoding said gene product which is essential 
for proliferation of said organism operably linked to a regulatable promoter. 

25 66. The culture of Paragraph 64, wherein said strains which underexpress said 

gene products comprise a nucleic acid encoding said gene product which is essential 
for proliferation of said organism operably linked to a constitutive promoter. 

67. The culture of Paragraph 64, wherein said culture is a culture of an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus 

30 Jumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
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cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 
Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida knisei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
5 trachomatis, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 

10 tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 

15 dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis. 

68. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 

20 organism, wherein said culture comprises a strain in which a gene product whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 is underexpressed. 

69. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 

25 organism, wherein said culture comprises a strain in which a gene product encoded by 
a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 is 
underexpressed. 

70. A culture comprising a a plurality of strains wherein each strain 
' 30 underexpresses a different gene product which is essential for proliferation of said 
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organism, wherein said culture comprises a strain in which a gene product comprising 
an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10 and 14945-15778 is underexpressed. 

71. A culture comprising a a plurality of strains wherein each strain 
5 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product selected 
from the group consisting of a gene product having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 

10 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a 
nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of 

15 SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 

20 sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
8-3795 is underexpressed. 

72. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by 

30 a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
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a nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide 
5 sequence which hybridizes to a sequence selected from the group consisting of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944 under moderate conditions is 
10 underexpressed. 

73. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% 
15 amino acid identity as determined using FASTA version 3.0t78 to a polypeptide 
selected from the group consisting of SEQ ED NOs.: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861- 
5915, 10013-14110 and 14945-15778 is underexpressed. 
20 74. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 
25 overexpressed genes has been altered so as to include a nucleotide sequence 

which can be used to generate a unique product corresponding to each of the 
overexpressed genes; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
30 overexpress said gene product on which said compound acts, such that strains 
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which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
5 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene. 

75. The method of Paragraph 74, wherein the nucleotide sequence of each of 
the genes encoding an overexpressed gene product has been altered by replacing the 
native promoters of said genes with promoters which facilitate overexpression of said 

10 gene products. 

76. The method of Paragraph 74, wherein the nucleotide sequence of each of 
the genes encoding an overexpressed gene product has been altered by inserting a 
regulatory element into the native promoters of said genes with a promoter which 
facilitates overexpression of said gene products. 

15 77. The method of Paragraph 76, wherein said regulatory element is selected 

from the group consisting of a regulatable promoter, an operator which is recognized 
by a repressor, a nucleotide sequence which is recognized by a transcriptional 
activator, a transcriptional terminator, a nucleotide sequence which introduces a bend 
in the DNA and an upstream activating sequence. 

20 78. The method of Paragraph 74, wherein the step of identifying the gene 

product which is overexpressed in a strain which proliferated more rapidly in said 
culture by detecting the unique product corresponding to said gene comprises 
performing an amplification reaction and detecting a unique amplification product 
corresponding to said gene. 

25 79. The method of Paragraph 75, wherein the native promoter of each of the 

genes encoding a gene product essential for proliferation is replaced with the same 
promoter. 

80. The method of Paragraph 75, wherein the native promoters of the genes 
encoding gene products essential for proliferation are replaced with a plurality of 
30 promoters selected to give a desired expression level for each gene product. 
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81. The method of Paragraph 75, wherein said promoters which replaced the 
native promoters in each strain comprise regulatable promoters. 

82. The method of Paragraph 75, wherein said promoters which replaced the 
native promoters in each strain each strain comprise constitutive promoters. 

5 83. The method of Paragraph 74, wherein said organism is selected from the 

group consisting of bacteria, fungi, and protozoa. 

84. The method of Paragraph 74, wherein said culture is a culture of an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 

10 cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 
Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perjringens, 

15 Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 

Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tubercidosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

20 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

25 Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis, 

85. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
30 overexpresses a different gene product which is essential for proliferation of 
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said organism and wherein the nucleotide sequence of each of the 
overexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
5 product whose activity or level is inhibited by a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 

10 overexpress said gene product on which said compound acts, such that strains 

which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 

15 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene. 

86. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
20 overexpresses a different gene product which is essential for proliferation of 

said organism and wherein the nucleotide sequence of each of the 
overexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
25 product encoded by a nucleic acid comprising a nucleotide sequence selected 

from the group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, and 14111-14944 is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
30 overexpress said gene product on which said compound acts, such that strains 
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which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
5 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene. 

87. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
10 overexpresses a different gene product which is essential for proliferation of 

said organism and wherein the nucleotide sequence of each of the 
overexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product coiTesponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
15 product comprising an amino acid sequence selected from the group consisting 

of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 
overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
20 overexpress said gene product on which said compound acts, such that strains 

which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
25 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene. 

88. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
30 overexpresses a different gene product which is essential for proliferation of 

35 



WO 02/086097 



PCT/US02/03987 



said organism and wherein the nucleotide sequence of each of the 
overexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 

5 product selected from the group consisting of a gene product having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by 
an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 

10 nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ED NOs: 8-3795, a gene product having at least 25% amino acid identity 

15 as determined using FASTA version 3.0t78 with the default parameters to a 

gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes 
to a nucleic acid comprising a nucleotide sequence selected from the group 

20 consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 

encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic 

25 acid comprising a nucleotide sequence selected from the group consisting of 

SEQ ID NOs: 8-3795 is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 

30 which overexpress said gene product on which said compound acts proliferate 
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more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
5 corresponding to said gene. 

89. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of 

10 said organism and wherein the nucleotide sequence of each of the 

overexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes; 

contacting said culture with a sufficient concentration of said 

15 compound to inhibit the proliferation of strains of said organism which do not 

overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

20 identifying the gene product which is overexpressed in a strain which 

proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

90. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

25 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 
overexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 

30 overexpressed genes, wherein said culture comprises a strain in which a gene 
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product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 
2.0 with the default parameters to a nucleotide sequence selected from the 
5 group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 

14111-14944, a nucleic acid comprising a nucleotide sequence which 
hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which 

10 hybridizes to a nucleotide sequence selected from the group consisting of SEQ 

ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under 
moderate conditions is overexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 

15 overexpress said gene product on which said compound acts, such that strains 

which overexpress said gene product on which said compound acts proliferate 
more rapidly than strains which do not overexpress said gene product on which 
said compound acts; and 

identifying the gene product which is overexpressed in a strain which 

20 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene, wherein said culture comprises a strain in which a 
gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 to a polypeptide selected from the group consisting of 

25 SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 

polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 is overexpressed. 

91. A method for identifying the gene product on which a compound which 
30 inhibits proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 
underexpressed genes has been altered so as to include a nucleotide sequence 
5 which can be used to generate a unique product corresponding to each of the 

overexpressed genes; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
10 which underexpress said gene product on which said compound acts 

proliferate more slowly than strains which do not underexpress the gene . 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
1 5 corresponding to said gene. 

92. The method of Paragraph 91, wherein the nucleotide sequence of each of 
the genes encoding an underexpressed gene product has been altered by replacing the 
native promoters of said genes with promoters which facilitate underexpression of 
said gene products, 

20 93. The method of Paragraph 91, wherein the nucleotide sequence of each of 

the genes encoding an underexpressed gene product has been altered by inserting a 
regulatory element into the native promoters of said genes with a promoter which 
facilitates underexpression of said gene products. 

94. The method of Paragraph 93, wherein said regulatory element is selected 
25 from the group consisting of a regulatable promoter, an operator which is recognized 

by a repressor, a nucleotide sequence which is recognized by a transcriptional 
activator, a transcriptional terminator, a nucleotide sequence which introduces a bend 
in the DNA and an upstream activating sequence. * 

95. The method of Paragraph 91, wherein the step of identifying the gene 
30 product which is underexpressed in a strain which proliferated more slowly in said 
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culture by detecting the unique product corresponding to said gene comprises 
performing an amplification reaction and detecting a unique amplification product 
corresponding to said gene. 

96. The method of Paragraph 92, wherein the native promoter of each of the 
5 genes encoding a gene product essential for proliferation is replaced with the same 

promoter, 

97. The method of Paragraph 92, wherein the native promoters of the genes 
encoding gene products essential for proliferation are replaced with a plurality of 
promoters selected to give a desired expression level for each gene product. 

10 98. The method of Paragraph 92, wherein said promoters which replaced the 

native promoters in each strain comprise regulatable promoters. 

99. The method of Paragraph 92, wherein said promoters which replaced the 
native promoters in each strain each strain comprise constitutive promoters. 

100. The method of Paragraph 91, wherein said organism is selected from 
15 the group consisting of bacteria, fungi, and protozoa. 

101. The method of Paragraph 91, wherein said culture is a culture of an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus 
Jumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabraia (also called 

20 Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridiwn botulinum, Clostridium difficile, Clostridium perjringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 

25 Enterobacter cloacae, Enterococcus faecalis, Enterococcas faecium, Escherichia coli, 

Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 

30 vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 

40 



WO 02/086097 



PCT/US02/03987 



Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
5 enterocolitica, and Yersinia pestis. 

102. The method of Paragraph 91, wherein said culture comprises a strain in 
which a gene product whose activity or level is inhibited by a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 is 
underexpressed. 

10 103. A method for identifying the gene product on which a compound 

which inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 

15 underexpressed genes has been altered so as to include a nucleotide sequence 

which can be used to generate a unique product corresponding to each of the 
overexpressed genes and wherein said culture comprises a strain in which a 
gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 

20 5916-10012, and 141 1 1-14944 is underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 

25 proliferate more slowly than strains which do not underexpress the gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 
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104. A method for identifying the gene product on which a compound 
which inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
5 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting 
10 of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 

underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
15 which underexpress said gene product on which said compound acts 

proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
20 corresponding to said gene. 

105. A method for identifying the gene product on which a compound 
which inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
25 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 
30 70% nucleotide sequence identity as determined using BLASTN version 2.0 
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with the default parameters to a gene product whose expression is inhibited by 
an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined 

5 using BLASTN version 2.0 with the default parameters to a nucleic acid 

encoding a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a 

10 gene product whose expression is inhibited by an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes 
to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 

15 encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 

20 SEQ ID NOs: 8-3795 is underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 

25 proliferate more slowly than strains which do not underexpress the gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by- detecting the unique product 
corresponding to said gene. 
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106. A method for identifying the gene product on which a compound 
which inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
5 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected 

10 from the group consisting of a nucleic acid comprising a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 
2.0 with the default parameters to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 
14111-14944, a nucleic acid comprising a nucleotide sequence which 

15 hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 

3796-3800, 3806-4860, 5916-10012, and 14111-14944 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under 

20 moderate conditions is underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 

25 proliferate more slowly than strains which do not underexpress the gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 
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107. A method for identifying the gene product on which a compound 
which inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
5 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes , wherein said culture comprises a strain in which a gene 
product comprises a polypeptide selected from the group consisting of a 
10 polypeptide having at least 25% amino acid identity as determined using 

FAST A version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
15 141 10 and 14945-15778 is underexpressed; 

contacting said culture with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which 
underexpress said gene product on which said compound acts, such that strains 
which underexpress said gene product on which said compound acts 
20 proliferate more slowly than strains which do not underexpress the gene 

product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 
25 108. A method for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
30 different gene product which is required for proliferation of said organism; 
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performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 
which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 

5 product having a length distinguishable from the lengths of the amplification 

products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said 

1 0 amplification reaction. 

109. The method of Paragraph 108, wherein one member of each primer 
pair for each of said genes is labeled with a detectable dye. 

110. The method of Paragraph 108 wherein: 

said nucleic acid sample is divided into N aliquots; 
15 said amplification reaction is performed on each aliquot using primer 

pairs complementary to nucleotide sequences within or adjacent to 1/N of the 
genes which encode said gene products, wherein one of the members of each 
primer pair in each aliquot is labeled with a dye and wherein the dyes on the 
primers in each aliquot are distinguishable from one another. 
20 111. The method of Paragraph 109, further comprising pooling the 

amplification products from each of the aliquots prior to determining the lengths of 
the amplification products. 

112. The method of Paragraph 108, wherein the native promoters of said 
genes which encode said gene products have been replaced with a regulatable 

25 promoter and one of the primers in said primer pairs is complementary to a nucleotide 
sequence within said regulatable promoter. 

113. The method of Paragraph 111, wherein the native promoters for each of 
said genes were replaced with the same regulatable promoter. 
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114. The method of Paragraph 111, wherein more than one regulatable 
promoter was used to replace the promoters of said genes such that some of said genes 
are under the control of a different regulatable promoter. 

115. A method for determining the extent to which each of a plurality of 
5 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism 

10 wherein said culture comprises a strain in which a gene product whose activity 

or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 is overexpressed 
or underexpressed; 

performing an amplification reaction using a set of primer pairs which 

15 are complementary to nucleotide sequences within or adjacent to the genes 

which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 

20 sequences complementary to said primer pair is present in said culture or 

collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

116. A method for determining the extent to which each of a plurality of 
25 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism , 
30 wherein said culture comprises a strain in which a gene product encoded by a 
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nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111- 
14944 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which 
5 are complementary to nucleotide sequences within or adjacent to the genes 

which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
10 sequences complementary to said primer pair is present in said culture or 

collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

117. A method for determining the extent to which each of a plurality of 
1 5 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism, 
20 wherein said culture comprises a strain in which a gene product comprising an 

amino acid sequence selected from the group consisting of SEQ ID NOs,: 
3801-3805, 4861-5915, 10013-14110 and 14945-15778 is overexpressed or 
underexpressed; 

performing an amplification reaction using a set of primer pairs which 
25 are complementary to nucleotide sequences within or adjacent to the genes 

which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
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sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

5 118. A method for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 

10 different gene product which is required for proliferation of said organism , 

wherein said culture comprises a strain in which a gene product selected from 
the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a gene product whose expression is inhibited by an antisense 

15 nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid 

20 comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs: 8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 

25 3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 

30 moderate conditions, and a gene product whose activity may be complemented 
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by the gene product whose activity is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which 
5 are complementary to nucleotide sequences within or adjacent to the genes 

which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
10 sequences complementary to said primer pair is present in said culture or 

collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

119. A method for determining the extent to which each of a plurality of 

1 5 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism , 

20 wherein said culture comprises a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111- 

14944, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012, and 14111-14944 under moderate 
conditions is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 
5 which encode said gene products, wherein the members of said set of primer 

pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 
10 collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

120. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

1 5 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism , 
wherein said culture comprises a strain in which a gene product comprising a 

20 polypeptide selected from the group consisting of a polypeptide having at least 

25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-14110 and 14945-15778 and a polypeptide whose activity 
may be complemented by a polypeptide selected from the group consisting of 

25 SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 

overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 
which encode said gene products, wherein the members of said set of primer 

30 pairs are designed such that each primer pair would yield an amplification 
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product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 
collection of strains; and 
5 determining the lengths of the amplification products obtained in said 

amplification reaction. 

121. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a 

10 first culture or collection of strains wherein said culture or collection of strains 

comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
contacted with said compound; 

15 obtaining a second nucleic acid sample comprising nucleic acids from a 

second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
said compound; 

20 performing a first amplification reaction on said first nucleic acid 

sample using a set of primer pairs which are complementary to nucleotide 
sequences within or adjacent to the genes, which encode said gene products, 
wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length 

25 distinguishable from the lengths of the amplification products from the other 

primer pairs if a strain comprising the nucleotide sequences complementary to 
said primer pair is present in said culture or collection of strains; 

perforining a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 

30 reaction; 
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and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said 
second amplification reaction, wherein an increased level of an amplification 
product in said first amplification reaction relative to said second amplification 
5 reaction indicates that the gene product corresponding to said amplification 

product is the target of said compound if said culture or strain overexpresses 
said gene products and a decreased level of of an amplification product in said 
first amplification reaction relative to said second amplification reaction 
indicates that the gene product corresponding to said amplification product is 
10 the target of said compound if said culture or strain overexpresses said gene 

products. 

122. The method of Paragraph 121, wherein one member of each primer 
pair for each of said genes is labeled with a detectable dye. 

123. The method of Paragraph 121, wherein the native promoters of said 
15 genes which encode said gene products have been replaced with a regulatable 

promoter and one of the primers in said primer pairs is complementary to a nucleotide 
sequence within said regulatable promoter. 

124. The method of Paragraph 121, wherein the native promoters for each of 
said genes were replaced with the same regulatable promoter. 

20 125. The method of Paragraph 121, wherein more than one regulatable 

promoter was used to replace the promoters of said genes such that some of said genes 
are under the control of a different regulatable promoter. 

126. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 
25 obtaining a first nucleic acid sample comprising nucleic acids from a 

first culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
30 contacted with said compound; 
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obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
5 said compound; 

performing a first amplification reaction on said first nucleic acid 
sample using a set of primer pairs which are complementary to nucleotide 
sequences within or adjacent to the genes which encode said gene products, 
wherein the members of said set of primer pairs are designed such that each 
10 primer pair would yield an amplification product having a length 

distinguishable from- the lengths of the amplification products from the other 
primer pairs if a strain comprising the nucleotide sequences complementary to 
said primer pair is present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
15 sample using the same set of primer pairs used in said first amplification 

reaction; 

and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said 
second amplification reaction, wherein an increased level of an amplification 

20 product in said first amplification reaction relative to said second amplification 

reaction indicates that the gene product corresponding to said amplification 
product is the target of said compound if said culture or strain overexpresses 
said gene products and a decreased level of of an amplification product in said 
first amplification reaction relative to said second amplification reaction 

25 indicates that the gene product corresponding to said amplification product is 

the target of said compound if said culture or strain overexpresses said gene 
products, wherein said first and second cultures or collection of strains 
comprise a strain in which a gene product whose activity or level is inhibited 
by a nucleic acid comprising a nucleotide sequence selected from the group 

30 consisting of SEQ ED NOs,: 8-3795 is overexpressed or underexpressed. 
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127. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a 
first culture or collection of strains wherein said culture or collection of strains 
5 comprises a plurality of strains wherein each strain overexpresses or 

underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
10 second culture or collection of strains wherein said culture or collection of 

strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
said compound; 

performing a first amplification reaction on said first nucleic acid 
15 sample using a set of primer pairs which are complementary to nucleotide 

sequences within or adjacent to the genes which encode said gene products, 
wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other 
20 primer pairs if a strain comprising the nucleotide sequences complementary to 

said primer pair is present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 
reaction; 

25 and comparing the amount of each amplification product in said first 

amplification reaction to the amount of that amplification product in said 
second amplification reaction, wherein an increased level of an amplification 
product in said first amplification reaction relative to said second amplification 
reaction indicates that the gene product corresponding to said amplification 

30 product is the target of said compound if said culture or strain overexpresses 
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said gene products and a decreased level of of an amplification product in said 
first amplification reaction relative to said second amplification reaction 
indicates that the gene product corresponding to said amplification product is 
the target of said compound if said culture or strain overexpresses said gene 
5 products, wherein said first and second cultures or collection of strains 

comprise a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 is 
overexpressed or underexpressed. 

10 128. A method for identifying the target of a compound which inhibits the 

proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a 
first culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 

15 underexpresses a different gene product which is required for proliferation of 

said organism and wherein said culture or collection of strains has been 
contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 

20 strains comprises the same strains as said first culture or collection of strains 

wherein said second culture or collection of strains has not been contacted with 
said compound; 

performing a first amplification reaction on said first nucleic acid 
sample using a set of primer pairs which are complementary to nucleotide 
25 sequences within or adjacent to the genes which encode said gene products, 

wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other 
primer pairs if a strain comprising the nucleotide sequences complementary to 
30 said primer pair is present in said culture or collection of strains; 
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performing a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 
reaction; 

and comparing the amount of each amplification product in said first 
5 amplification reaction to the amount of that amplification product in said 

second amplification reaction, wherein an increased level of an amplification 
product in said first amplification reaction relative to said second amplification 
reaction indicates that the gene product corresponding to said amplification 
product is the target of said compound if said culture or strain overexpresses 

10 said gene products and a decreased level of of an amplification product in said 

first amplification reaction relative to said second amplification reaction 
indicates that the gene product corresponding to said amplification product is 
the target of said compound if said culture or strain overexpresses said gene 
products, wherein said first and second cultures or collection of strains 

15 comprise a strain in which a gene product comprising an amino acid sequence 

selected from the group consisting of SEQ ED NOs.: 3801-3805, 4861-5915, 
10013-14110 and 14945-15778 is overexpressed or underexpressed. 
129. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

20 obtaining a first nucleic acid sample comprising nucleic acids from a 

first culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 

25 contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 

30 said compound; 
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performing a first amplification reaction on said first nucleic acid 
sample using a set of primer pairs which are complementary to nucleotide 
sequences within or adjacent to the genes which encode said gene products, 
wherein the members of said set of primer pairs are designed such that each 

5 primer pair would yield an amplification product having a length 

distinguishable from the lengths of the amplification products from the other 
primer pairs if a strain comprising the nucleotide sequences complementary to 
said primer pair is present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 

10 sample using the same set of primer pairs used in said first amplification 

reaction; 

and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said 
second amplification reaction, wherein an increased level of an amplification 

15 product in said first amplification reaction relative to said second amplification 

reaction indicates that the gene product corresponding to said amplification 
product is the target of said compound if said culture or strain overexpresses 
said gene products and a decreased level of of an amplification product in said 
first amplification reaction relative to said second amplification reaction 

20 indicates that the gene product corresponding to said amplification product is 

the target of said compound if said culture or strain overexpresses said gene 
products, wherein said first and second cultures or collection of strains 
comprise a strain in which a gene product selected from the group consisting 
of a gene product having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene 

product whose expression is inhibited by an antisense nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795, a gene product encoded by a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default 

30 parameters to a nucleic acid encoding a gene product whose expression is 
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inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs: 8-3795, a gene product 
having at least 25% amino acid identity as determined using FASTA version 
3.0t78 with the default parameters to a gene product whose expression is 
5 inhibited by an antisense nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under stringent conditions, a gene product encoded by a nucleic acid 

10 which hybridizes to a nucleic acid comprising a nucleotide sequence selected 

from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, 
and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs: 8-3795 is overexpressed 

15 or underexpressed. 

130. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a 
first culture or collection of strains wherein said culture or collection of strains 

20 comprises a plurality of strains wherein each strain overexpresses or 

underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 

25 second culture or collection of strains wherein said culture or collection of 

strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
said compound; 

performing a first amplification reaction on said first nucleic acid 
30 sample using a set of primer pairs which are complementary to nucleotide 
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sequences within or adjacent to the genes which encode said gene products, 
wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other 
5 primer pairs if a strain comprising the nucleotide sequences complementary to 

said primer pair is present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 
reaction; 

10 and comparing the amount of each amplification product in said first 

amplification reaction to the amount of that amplification product in said 
second amplification reaction, wherein an increased level of an amplification 
product in said first amplification reaction relative to said second amplification 
reaction indicates that the gene product corresponding to said amplification 

15 product is the target of said compound if said culture or strain overexpresses 

said gene products and a decreased level of of an amplification product in said 
first amplification reaction relative to said second amplification reaction 
indicates that the gene product corresponding to said amplification product is 
the target of said compound if said culture or strain overexpresses said gene 

20 products, wherein said first and second cultures or collection of strains 

comprise a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters 

25 to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

3796-3800, 3806-4860, 5916-10012, and 14111-14944, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, and 14111-14944 under stringent conditions, and a nucleic acid 

30 comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
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selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944 under moderate conditions is overexpressed or 
underexpressed. 

131. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a 
first culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
said compound; 

performing a first amplification reaction on said first nucleic acid 
sample using a set of primer pairs which are complementary to nucleotide 
sequences within or adjacent to the genes which encode said gene products, 
wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other 
primer pairs if a strain comprising the nucleotide sequences complementary to 
said primer pair is present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 
reaction; 

and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said 
second amplification reaction, wherein an increased level of an amplification 
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product in said first amplification reaction relative to said second amplification 
reaction indicates that the gene product corresponding to said amplification 
product is the target of said compound if said culture or strain overexpresses 
said gene products and a decreased level of of an amplification product in said 
5 first amplification reaction relative to said second amplification reaction 

indicates that the gene product corresponding to said amplification product is 
the target of said compound if said culture or strain overexpresses said gene 
products, wherein said first and second culture or collection of strains 
comprise a strain in which a gene product comprising a polypeptide selected 

10 from the group consisting of a polypeptide having at least 25% amino acid 

identity as determined using FASTA version 3.0t78 to a polypeptide selected 
from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID 

15 NOs: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is overexpressed 

or underexpressed 

132. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
20 or collection of strains wherein said culture or collection of strains comprises a 

plurality of strains which transcribe an antisense nucleic acid complementary 
to a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 
25 acids which encode said antisense nucleic acids, wherein the members of said 

set of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 
30 culture or collection of strains; and 

62 



WO 02/086097 



PCT/US02/03987 



determining the lengths of the amplification products obtained in said 
amplification reaction. 

133. The method of Paragraph 132, wherein one member of each primer 
pair for each of said genes is labeled with a detectable dye. 
5 1 34. The method of Paragraph 1 32 wherein: 

said nucleic acid sample is divided into N aliquots; 
said amplification reaction is performed on each aliquot using primer 
pairs complementary to nucleotide sequences within or adjacent to 1/N of the 
genes which encode said gene products, wherein one of the members of each 
10 primer pair in each aliquot is labeled with a dye and wherein the dyes on the 

primers in each aliquot are distinguishable from one another. 
135. The method of Paragraph 134, further comprising pooling the 
amplification products from each of the aliquots prior to determining the lengths of 
the amplification products. 
15 136. A method for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary 
20 to a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said 
set of primer pairs are designed such that each primer pair would yield an 
25 amplification product having a length distinguishable from the lengths of the 

amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
30 amplification reaction, wherein said culture comprises a strain in which a gene 
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product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 is overexpressed or underexpressed. 

137. A method for determining the extent to which each of a plurality of 
5 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary 
to a different gene product which is required for proliferation of said organism; 

10 performing an amplification reaction using a set of primer pairs which 

are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said 
set of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 

15 amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 

20 product encoded by a nucleic acid comprising a nucleotide sequence selected 

from the group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, and 141 1 1-14944 is overexpressed or underexpressed. 

138. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

25 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary 
to a different gene product which is required for proliferation of said organism; 
performing an amplification reaction using a set of primer pairs which 
30 are complementary to nucleotide sequences within or adjacent to the nucleic 
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acids which encode said antisense nucleic acids, wherein the members of said 
set of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
5 nucleotide sequences complementary to said primer pair is present in said 

culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting 
10 of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 

overexpressed or underexpressed. 

139. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
1 5 or collection of strains wherein said culture or collection of strains comprises a 

plurality of strains which transcribe an antisense nucleic acid complementary 
to a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 
20 acids which encode said antisense nucleic acids, wherein the members of said 

set of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 
25 culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 
30 with the default parameters to a gene product whose expression is inhibited by 
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an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid 
5 encoding a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid 

10 comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes 
to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 

15 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 

3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795 is overexpressed or underexpressed. 

20 140. A method for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary 

25 to a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said 
set of primer pairs are designed such that each primer pair would yield an 

30 amplification product having a length distinguishable from the lengths of the 
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amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
5 amplification reaction, wherein said culture comprises a strain in which a gene 

product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 
2.0 with the default parameters to a nucleotide sequence selected from the 

10 group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 

14111-14944, a nucleic acid comprising a nucleotide sequence which 
hybridizes to a sequence selected from the group consisting of SEQ ID NOS/. 
3796-3800, 3806-4860, 5916-10012, and 14111-14944 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which 

15 hybridizes to a nucleotide sequence selected from the group consisting of SEQ 

ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under 
moderate conditions is overexpressed or underexpressed. 
141. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

20 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary 
to a different gene product which is required for proliferation of said organism; 
performing an amplification reaction using a set of primer pairs which 

25 are complementary to nucleotide sequences within or adjacent to the nucleic 

acids which encode said antisense nucleic acids, wherein the members of said 
set of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
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nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 
5 product comprising a polypeptide selected from the group consisting of a 

polypeptide having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
polypeptide whose activity may be complemented by a polypeptide selected 
10 from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 

14110 and 14945-15778 is overexpressed or underexpressed. 

142. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
15 or collection of strains wherein said culture or collection of strains comprises a 

plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which 
20 encode said gene products, wherein said primer pairs are designed such that 

each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 
length and detectable label if a strain comprising the nucleotide sequences 
25 complementary to said primer pair is present in said culture or collection of 

strains; and 

identifying the amplification products obtained in said amplification 
reaction. 

143. The method of Paragraph 142, wherein said primer pairs are divided 
30 into at least two sets, each primer pair comprises a primer which is labeled with a 
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distinguishable dye, and the distinguishable dye used to label each set of primer pairs 
is distinguishable from the dye used to label the other sets of primer pairs. 
144. The method of Paragraph 142 wherein: 

said nucleic acid sample is divided into N aliquots; 
5 said amplification reaction is performed on each aliquot using primer 

pairs complementary to nucleotide sequences within or adjacent to 1/N of the 
genes which encode said gene products, wherein one of the members of each 
primer pair in each aliquot is labeled with a dye and wherein the dyes on the 
primers in each aliquot are distinguishable from one another. 
10 145. The method of Paragraph 144, further comprising pooling the 

amplification products from each of the aliquots prior to determining the lengths of 
the amplification products. 

146. The method of Paragraph 142, wherein the native promoters of said 
genes which encode said gene products have been replaced with a regulatable 

15 promoter and one of the primers in said primer pairs is complementary to a nucleotide 
sequence within said regulatable promoter. 

147. The method of Paragraph 146, wherein the native promoters for each of 
said genes were replaced with the same regulatable promoter. 

148. The method of Paragraph 146, wherein more than one regulatable 
20 promoter was used to replace the promoters of said genes such that some of said genes 

are under the control of a different regulatable promoter. 

149. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
25 or collection of strains wherein said culture or collection of strains comprises a 

plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which 
30 encode said gene products, wherein said primer pairs are designed such that 
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each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 
length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 
whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 is 
overexpressed or underexpressed. 

150. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which 
encode said gene products, wherein said primer pairs are designed such that 
each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 
length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the 
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group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 
1411 1-14944 is overexpressed or underexpressed. 

151. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

5 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 

10 complementary to nucleotide sequences within or adjacent to the genes which 

encode said gene products, wherein said primer pairs are designed such that 
each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 

15 length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 
20 comprising an amino acid sequence selected from the group consisting of SEQ 

ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 
overexpressed or underexpressed. 

152. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

25 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
30 complementary to nucleotide sequences within or adjacent to the genes which 
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encode said gene products, wherein said primer pairs are designed such that 
each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 
5 length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 

10 selected from the group consisting of a gene product having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 

15 nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs; 8-3795, a gene product having at least 25% amino acid identity 

20 as determined using FASTA version 3.0t78 with the default parameters to a 

gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes 
to a nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 

encoded by a nucleic acid which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic 
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acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795 is overexpressed or underexpressed. 
153. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 
5 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 

10 complementary to nucleotide sequences within or adjacent to the genes which 

encode said gene products, wherein said primer pairs are designed such that 
each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 

15 length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 

20 encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of a nucleic acid comprising a nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111- 

25 14944, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012, and 14111-14944 under moderate 
conditions is overexpressed or underexpressed. 

154. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 
5 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 

10 complementary to nucleotide sequences within or adjacent to the genes which 

encode said gene products, wherein said primer pairs are designed such that 
each primer pair would yield an amplification product which is distinguishable 
from the amplification products produced by the other primer pairs on the a 
basis selected from the group consisting of length, detectable label and both 

15 length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 

20 comprising a polypeptide selected from the group consisting of a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the 

25 group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 

14945-15778 is overexpressed or underexpressed. 



Brief Description of the Drawings 
Figures 1 A and IB illustrate one method for identifying amplification products 
30 which are underrepresented or overrepresented in a culture. 
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Figures 2A and 2B illustrate another method for identifying amplification 
products which are underrepresented or overrepresented in a culture. 

Figure 3 illustrates the results of a hybridization analysis where the antisense 
nucleic acid expressed by a strain in the culture is not complementary to all or a 
5 portion of the gene encoding the target of the compound (i.e. a nonspecific strain). 

Figure 4 illustrates the results of a hybridization analysis where the antisense 
nucleic acid expressed by a strain in the culture is complementary to all or a portion of 
the gene encoding the target of the compound, the hybridization intensity for that 
strain will be intimately correlated with the concentration of the compound (i.e. a 
10 specific strain). 

Figure 5 A illustrates a method for replacing a promoter using a promoter 
replacement cassette comprising a 5' region homologous to the sequence which is 5' 
of the natural promoter in the chromosome, the promoter which is to replace the 
chromosomal promoter and a 3' region which is homologous to sequences 3' of the 
1 5 natural promoter in the chromosome. 

Figure 5B illustrates a method for replacing a promoter using a promoter 
replacement cassette comprising a nucleic acid encoding an identifiable or selectable 
marker disposed between the 5* region which is homologous to the sequence 5' of the 
natural promoter and the promoter which is to replace the chromosomal promoter and 
20 a transcriptional terminator 3* of the gene encoding an identifiable or selectable 
marker. 

Figures 6 A and 6B depict the GRACE method for constructing a gene 
disruption of one allele of a gene (CaKRE9), and promoter replacement of the second 
allele of the target gene, placing the second allele under conditional, regulated control 
25 by a heterologous promoter. 

Figure 7 A depicts growth of a wild-type strain and a CaHIS3 heterozygote 
strain as compared with a CaHIS3 GRACE strain constitutively expressing the 
tetracycline promoter-regulated imidazoleglycerol phosphate dehydratase, in the 
presence of inhibitory levels of 3-aminotriazole. 
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Figure 7B depicts growth of a wild-type strain, a haploinsufficient CaHIS3 
heterozygote strain, and a CaHIS3 GRACE strain constitutively expressing the 
tetracycline promoter-regulated imidazoleglycerol phosphate dehydratase, in the 
presence of an intermediate level of 3-aminotriazole. 
5 Figure 7C depicts growth of a wild-type strain, a haploinsufficient CaHIS3 

heterozygote strain, and a CaHIS3 GRACE strain minimally expressing the 
tetracycline promoter-regulated imidazoleglycerol phosphate dehydratase, in the 
presence of an intermediate level of 3-aminotriazole. 

Figure 7D demonstrates the hypersensitivity of the CaHIS3 GRACE strain 
1 0 minimally expressing the tetracycline promoter-regulated imidazoleglycerol 

phosphate dehydratase, in the presence of an intermediate level of 3-aminotriazole. 

Figure 8 presents a Northern Blot Analysis of CaHIS3 t CaALRl, CaCDC24 
and CaKRE9 mRNA isolated from GRACE strains to illustrate elevated expression 
under non-repressing conditions. 
15 Figure 9 presents conditional gene expression , using GRACE technology, 

with KRE1, KRE5, KRE6 and KRE9. 

Figure 10 presents conditional gene expression using GRACE technology with 
CaKREl CaTUBl, CaALG7, CaAURl, CaFKSl and CaSAT2. 

Figure 11 illustrates an oligonucleotide comprising a lac operator flanked on 
20 each side by 40 nucleotides homologous to the promoter is the promoter which drives 
expression of the yabB yabC ftsL ftsl murE genes in an operon for use in inserting the 
lac operator into the promoter. 

Figure 12 illustrates a microtitration plate which contains antibiotic and 
inducer at gradient concentrations in a matrix format in 10 times excess quantity. 
25 Figure 13 illustrates the results of an experiment demonstrating that at 

appropriate concentrations of inducer, cells which overexpress the defB gene product 
were able to grow at elevated concentrations of the antibiotic actinonin 

Figure 14 illustrates the results of an experiment demonstrating that at 
appropriate concentrations of inducer cells which overexpress the foLA gene product 
30 were able to grow at elevated concentrations of the antibiotic trimethoprim. 
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Figure 15 illustrates the results of an experiment demonstrating that 
overexpression of the fabl gene confers resistance to triclosan, which acts on the gene 
product of the fabl gene, but does not confer resistance to cerulenin, trimethoprim, or 
actinonin, each of which act on other gene products. 
5 Figure 1 6 illustrates the results of an experiment demonstrating that 

overexpression of the folA gene confers resistance to trimethoprim, which acts on the 
gene product of the folA gene but does not confer resistance to triclosan, cerulenin, or 
actinonin, each of which act on other gene products. 

Figure 17 illustrates the results of an experiment demonstrating that 
10 overexpression of the defB gene conferred resistance to actinonin, which acts on the 
gene product of the defB gene but does not confer resistance to cerulenin, 
trimethoprim, or triclosan, each of which act on other gene products. 

Figure 18 illustrates the results of an experiment demonstrating that 
overexpression of the fabB gene conferred resistance to cerulenin, which acts on the 
15 gene product of the fabB gene, p keto-acyl carrier protein synthase but does not confer 
resistance to triclosan, trimethoprim, or actinonin, each of which act on other gene 
products. 

Figure 19 illustrates the results of experiments in which a mixture of nine 
strains was grown wells in a 96 well plate in medium containing various 
20 concentrations of inducer and a sufficient concentration of actinonin, cerulenin, 

triclosan or trimethoprim to inhibit the growth of strains which do not overexpress the 
targets of these antibiotics. 

Detailed Description of the Preferred Embodiment 
25 The present invention utilizes collections or cultures of strains comprising 

strains which either overexpress a different gene product which is required for cellular 
proliferation or underexpress a different gene product which is required for cellular 
proliferation (i.e. at least some of the strains in the culture overexpress or 
underexpress a gene product required for cellular proliferation). In some 
30 embodiments, the present invention uses collections or cultures of strains comprising 
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both strains which overexpress gene products required for cellular proliferation and 
strains which underexpress the same gene products required for cellular proliferation. 
Preferably, each of the strains present in the culture or collection either overexpresses 
or underexpresses a different gene product which is required for cellular proliferation 
5 (i.e. all of the strains in the culture overexpress or underexpress a gene product 
required for cellular proliferation). The gene product which is overexpressed or 
underexpressed in each strain may be any gene product which is required for cellular 
proliferation. The gene product may be a nucleic acid or a polypeptide. As used 
herein the term "culture" refers to a plurality of strains growing in a single aliquot of a 

10 liquid growth medium and the term "collection" refers to a plurality of strains each of 
which is growing in a separate aliquot of liquid growth medium or a different location 
on a solid growth medium. 

In some embodiments, if desired, one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product 

15 which is required for cellular proliferation. In this embodiment, the gene products 
which are overexpressed or underexpressed in one or more of the strains may be 
functionally related or functionally unrelated. This may facilitate the identification of 
compounds when two or more gene products share similar functions in the cell or 
where the cell has multiple biochemical pathways which lead to a particular end 

20 product. 

Alternatively, if the gene product to be overexpressed or underexpressed is 
encoded by a gene which is part of an operon containing a plurality of genes, the 
desired gene may be overexpressed or underexpressed while the remaining genes in 
the operon are expressed at levels where they do not impact the ability of the cell to 
25 grow in the presence of a particular compound. For example, the desired gene may be 
placed under the control of a regulatable promoter, a transcriptional terminator may be 
placed 3' of the desired gene and a promoter, preferably a constitutive promoter, may 
be placed 3' of the transcriptional terminator and 5' of the remaining genes in the 
operon. 
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In some embodiments, the culture or collection of strains may comprise a 
strain which overexpresses or underexpresses a gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. In some embodiments, the culture or collection 
5 of strains may comprise strains which in aggregate overexpress or underexpress at 
least two gene products whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 8-3795, at least 10 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOS.: 8-3795, at least 20 gene products whose activity or level is inhibited 

10 by a nucleic acid selected from the group consisting of SEQ ID NOS.: 8-3795, at least 
30 gene products whose activity or level is inhibited by a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 8-3795, at least 50 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOS.: 8-3795, at least 100 gene products whose activity or level is inhibited 

15 by a nucleic acid selected from the group consisting of SEQ ID NOS.: 8-3795, at least 
300 gene products whose activity or level is inhibited by a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 8-3795 or more than 300 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOS.: 8-3795, wherein each strain in the culture or collection of strains 

20 overexpresses or underexpresses a single gene product whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOs. 8- 
3795. Alternatively, if desired, one or more of the strains in the culture or collection 
of strains may overexpress or underexpress more than one gene product whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of 

25 SEQ ID NOs. 8-3795. 

In other embodiments, the culture or collection of strains may comprise a 
strain which overexpresses or underexpresses a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944. In some embodiments, 

30 the culture or collection of strains may comprise strains which in aggregate 
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overexpress or underexpress at least two gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ IN NOs.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944, at least 10 gene products 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
5 consisting of SEQ IN NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, at 
least 20 gene products encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ IN NOs.: 3796-3800, 3806-4860, 5916- 
10012, and 14111-14944, at least 30 gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ IN NOs.: 

10 3796-3800, 3806-4860, 5916-10012, and 14111-14944, at least 50 gene products 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ IN NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, at 
least 100 gene products encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ IN NOs.: 3796-3800, 3806-4860, 5916- 

15 10012, and 14111-14944, at least 300 gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ IN NOs.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944 or more than 300 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ IN NOs.: 3796-3800, 3806-4860, 5916-10012, and 

20 1411 1-14944, wherein each strain in the culture or collection of strains overexpresses 
or underexpresses a single gene product encoded by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 3796-3800, 3806-4860, 5916-10012, and 14111- 
14944. Alternatively, if desired, one or more strains in the culture or collection of 
strains may overexpress or underexpress more than one gene product encoded by a 

25 nucleic acid selected from the group consisting of SEQ ID NOs. 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944. 

In some embodiments the culture or collection of strains comprises a strain in 
which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 

30 overexpressed or underexpressed. In some embodiments, the culture or collection of 
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strains may comprise strains which in aggregate overexpress or underexpress at least 
two gene products comprising an amino acid sequence selected from the group 
consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, 
at least 10 gene products comprising an amino acid sequence selected from the group 
5 consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, 
at least 20 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, 
at least 30 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, 

10 at least 50 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, 
at least 100 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, 
at least 300 gene products comprising an amino acid sequence selected from the group 

15 consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 
or more than 300 gene products comprising an amino acid sequence selected from the 
group consisting of SEQ IN NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945- 
15778, wherein each strain in the culture or collection of strains overexpresses or 
underexpresses a single gene product selected from the group consisting of SEQ ID 

20 NOs. 3801-3805, 4861-5915, 10013-14110 and 14945-15778. Alternatively, if 
desired one or more of the strains in the culture or collection of strains may 
overexpress or underexpress more than one gene product selected from the group 
consisting of SEQ ID NOs. 3801-3805, 4861-5915, 10013-14110 and 14945-15778. 
In other embodiments, the culture or collection of strains comprises a strain in 

25 which at least one, at least 10, at least 20, at least 30, at least 50, at least 100, at least 
300 or more than 300 gene products encoded by a homologous coding nucleic acid as 
defined above is overexpressed or underexpressed. If desired the culture or collection 
of strains may comprise one or more strains which overexpress or underexpress more 
than one gene product encoded by a homologous coding nucleic acid. In further 

30 embodiments, the culture or collection of strains comprises a strain in which at least 
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one, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300 or more 
than 300 homologous polypeptidesas defined above is overexpressed or 
underexpressed. If desired the culture or collection of strains may comprise one or 
more strains which overexpress or underexpress more than one homologous 
5 polypeptide. 

For example, in some embodiments, the culture or collection of strains 
comprises a strain or a group of strains in which in aggregate at least one, at least 10, 
at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products selected from the group consisting of a gene product having at least 70% 

10 nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the 

15 default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 8-3795, a gene product having at least 25% 
amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a gene product whose expression is inhibited by an antisense nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic acid 
which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 

25 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 8-3795 is overexpressed or underexpressed, wherein each 
strain overexpresses or underexpresses one gene product. 
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If desired, one or more of the strains in the culture or collection of strains may 
overexpress or underexpress more than one gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
5 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 

10 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded 

15 by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 

20 complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
8-3795. 

In further embodiments, the culture or collection of strains comprises a strain 
o^ a group of strains in which in aggregate at least one, at least 10, at least 20, at least 

25 30, at least 50, at least 100, at least 300, or more than 300 gene products encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 

30 3806-4860, 5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide 
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sequence which hybridizes to a sequence selected from the group consisting of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
5 3806-4860, 5916-10012, and 14111-14944 under moderate conditions is 
overexpressed or underexpressed, wherein each strain overexpresses or 
underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may 
overexpress or underexpress more than one gene product encoded by a nucleic acid 

10 comprising a nucleotide sequence selected from the group consisting of a nucleic acid 
comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide sequence 

15 which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, and 141 11-14944 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 141 1 1-14944 under moderate conditions. 

20 In additional embodiments, the culture or collection of strains comprises a 

strain or a group of strains in which in aggregate at least one, at least 10, at least 20, at 
least 30, at least 50, at least 100, at least 300, or more than 300 gene products 
comprising a polypeptide selected from the group consisting of a polypeptide having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 

25 polypeptide selected from the group consisting of SEQ ED NOs.: 3801-3805, 4861- 
5915, 10013-14110 and 14945-15778 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 
3801-3805, 4861-5915, 10013-14110 and 14945-15778 is overexpressed or 
underexpressed, wherein each strain overexpresses or underexpresses one gene 

30 product. 
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If desired, one or more of the strains in the culture or collection of strains may 
overexpress or underexpress more than one polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined 
using FAST A version 3.0t78 to a polypeptide selected from the group consisting of 
5 SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ED NOs: 3801-3805, 4861-5915, 10013-14110 and 14945- 
15778. 

The methods of the present invention may be used to identify the targets of 

10 compounds which inhibit the proliferation of any desired cell or organism. In some 
embodiments, the methods of the present invention are employed to identify the 
targets of compounds which inhibit the proliferation of bacteria, fungi, or protozoans. 
In further embodiments, the methods of the present invention are employed to identify 
the targets of compounds which inhibit the growth of an organism selected from the 

15 group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 

20 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, 
Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 

25 Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, 
Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella 
paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, 

30 Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
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Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, 
Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, and Yersinia 
pestis. 

Overexpression may be obtained using a variety of techniques familiar to those 
5 skilled in the art. For example, overexpression may be obtained by operably linking a 
gene encoding the gene product to a promoter which transcribes a higher level of 
mRNA encoding or comprising the gene product than does a wild type cell. A variety 
of promoters may be used to overexpress the gene product. The promoters used to 
overexpress the gene product may be relatively strong promoters, promoters which 

10 possess a moderate level of activity, or relatively weak promoters and may be either 
constitutive or regulatable promoters. In some embodiments, several strains, each of 
which overexpresses the gene product to a different extent, may be used in order to 
optimize the degree of overexpression of the gene product. 

In some embodiments, each of the gene products required for proliferation 

1 5 may be placed under the control of several different promoters of varying strengths to 
create several different strains which express the gene product at vaiying levels. The 
level of expression of the gene product in each of the strains is compared to that in 
wild type cells in order to identify a promoter which provides a desired level of 
expression relative to wild type cells (i.e. a desired level of overexpression or 

20 underexpression). The strain having the desired level of expression is then included in 
a culture or collection of strains to be contacted with a test compound as discussed 
below. 

The promoter is selected to be active in the type of cell in which the gene 
product is to be expressed. For example, for overexpression of the gene product in 

25 mammalian cells, the gene encoding the gene product may be operably linked to 
promoters such as the SV40 promoter, the metallothionine promoter, the MMTV 
promoter, the RSV promoter, the tetP promoter, the adenovirus major late promoter or 
other promoters known to those skilled in the art. In yeast, the gene encoding the gene 
product may be operably linked to promoters such as the CYC1, ADHI, ADHII, 

30 GAL1, GAL10, PHOS, PGK or other promoters used in the art. Similarly, in bacteria, 
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the gene encoding the gene product may be operably linked to the , SP6, T3, trc 
promoter, lac promoter, temperature regulated lambda promoters, the Bacillus aprE 
and nprE promoters (U.S. Patent No. 5,387,521), the bacteriophage lambda P L and P R 
promoters (Renaut, et al., (1981) Gene 15: 81) the trp promoter (Russell, et al., (1982) 
5 Gene 20: 23), the tac promoter (de Boer et al., (1983) Proc. Natl. Acad. Sci. USA 80: 
21), B. subtilis alkaline protease promoter (Stahl et al, (1984) J. Bacteriol. 158, 41 1- 
418) alpha amylase promoter of B. subtilis (Yang et al., (1983) Nucleic Acids Res. 11, 
237-249) or B. amyloliquefaciens (Tarkinen, et al, (1983) J. Biol. Chem. 258, 1007- 
1013), the neutral protease promoter from B. subtilis (Yang et al, (1984) J. Bacteriol. 

10 160, 15-21), T7 RNA polymerase promoter (Studier and Moffatt (1986) J Mol Biol. 
189(1):1 13-30), B. subtilis xyl promoter or mutant tetR promoter active in bacilli 
(Geissendorfer & Hillen (1990) Appl. Microbiol. BiotechnoL 33:657-663), 
Staphylococcal enterotoxin D promoter (Zhang and Stewart (2000) J. Bacteriol. 
182(8):2321-5), cap8 operon promoter from Staphylococcus aureus (Ouyang et al., 

15 (1999) J. Bacteriol. 181(8):2492-500), the lactococcal nisA promoter (Eichenbaum 
(1998) Appl Environ Microbiol. 64(8):2763-9), promoters from in Acholeplasma 
laidlawii (Jarhede et al., (1995) Microbiology 141 ( Pt 9):2071-9), porA promoter of 
Neisseria meningitidis (Sawaya et al., (1999) Gene 233:49-57), the fbpA promoter of 
Neisseria gonorrhoeae (Forng et al, (1997) J. Bacteriol. 179:3047-3052), 

20 Corynebacterium diphtheriae toxin gene promoter (Schmitt and Holmes (1994) J. 
Bacteriol. 176(4):1 141-9), the hasA operon promoter from Group A Streptococci 
(Alberti et al., (1998) Mol Microbiol 28(2):343-53), the rpoS promoter of 
Pseudomonas putida (Kojic and Venturi (2001) J. Bacteriol. 183:3712-3720), and the 
DPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 (1997), 

25 In another embodiment, which may be useful in Staphylococcus aureus, the promoter 
is a novel inducible promoter system, XylT5, comprising a modified T5 promoter 
fused to the xylO operator from the xylA promoter of Staphylococcus aureus. This 
promoter is described in U.S. Patent Application Serial Number 10/032,393, the 
disclosure of which is incorporated herein by reference in its entirety. In another 

30 embodiment the promoter may be a two-component inducible promoter system in 
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which the T7 RNA polymerase gene is integrated on the chromosome and is regulated 
by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. Gene 111:35-41, the 
disclosure of which is incorporated herein by reference in its entirety) and a T7 gene 
10 promoter, which is transcribed by T7 RNA polymerase, is fused with a /acO 
5 operator. In another embodiment the promoter may be the promoters from the 
plasmids pEPEF3 or pEPEF14, which harbor xylose inducible promoters functional in 
Rfaecalis, described in U.S. Patent Application Serial No. 10/032,393, the disclosure 
of which is incorporated herein by reference in its entirety. Other promoters which 
may be used are familiar to those skilled in the art In fungi, the gene encoding the 

10 gene product may be operably linked to the CaACTl promoter (Morschhauser, MoL 
Gen. Genet 257: 412-420 (1998), the disclosure of which is incorporated herein by 
reference in its entirety), the tetracycline regulatable promoter described in U.S. Patent 
Application Serial No, 09/792,024 filed February 20, 2001, the disclosure of which is 
incorporated herein by reference in its entirety, or the promoters described in U.S. 

15 Patent Application Serial Number 10/032,585 filed December 20, 2001 , the 
disclosure of which is incorporated herein by reference in its entirety, or other 
promoters familiar to those skilled in the art. It will appreciated that other 
combinations of organisms and promoters may also be used in the present invention. 
In some embodiments, overexpression may be achieved by using homologous 

20 recombination to replace the natural promoter which drives expression of the gene 
required for proliferation with a regulatable promoter. For example, the methods 
described in U.S. Patent Application Serial No. 09/792,024 filed February 20, 2001 
(the disclosure of which is incorporated herein by reference in its entirety), . U.S. 
Patent Application Serial Number 10/032,585 filed December 20, 2001 (the disclosure 

25 of which is incorporated herein by reference in its entirety), U.S. Patent Application 

09/948,993 (the disclosure of which is incorporated herein by reference in its entirety) 
and U.S. Patent Application 09/948,993 (the disclosure of which is incorporated 
herein by reference in its entirety) may be used to place the gene required for 
proliferation under the control of a regulatable promoter. U.S. Patent Application 

30 Serial No. 09/792,024 filed February 20, 2001 (the disclosure of which is incorporated 
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herein by reference in its entirety), U.S. Patent Application Serial Number 10/032,585 
filed December 20, 2001 (the disclosure of which is incorporated herein by reference 
in its entirety), U.S. Patent Application Serial Number 09/815,242 (the disclosure of 
which is incorporated herein by reference in its entirety), U.S. Patent Application 
5 Serial Number 09/492,709 (the disclosure of which is incorporated herein by reference 
in its entirety), U.S. Patent Application Serial Number 09/711,164 (the disclosure of 
which is incorporated herein by reference in its entirety), and U.S. Patent Application 
Serial Number 09/741,669 (the disclosure of which is incorporated herein by reference 
in its entirety) disclose genes and gene products required for proliferation which may 

10 be used in any of the methods of the present invention. 

Briefly, in some embodiments of these methods, the cells may be haploid, such 
as bacterial cells. A linear promoter replacement cassette comprising a regulatable 
promoter flanked by nucleotide sequences having homology to the natural promoter is 
introduced into the cell. In some embodiments, the cassette also comprises a 

15 nucleotide sequence encoding a selectable marker or a marker whose expression is 
readily identified. The cassette may be a double stranded nucleic acid or a single 
stranded nucleic acid as described in U.S. Patent Application Serial Number 
09/948,993, the disclosure of which is incorporated herein by reference in its entirety. 
Upon homologous recombination, the natural promoter is replaced with the 

20 regulatable promoter, leaving the gene required for proliferation under the control of 
the regulatable promoter. Strains in which the gene required for proliferation is under 
control of the regulatable promoter are grown under conditions in which the 
regulatable promoter provides a level of the proliferation-required gene product which 
is above the level in a wild type cell. For example, the strains may be grown in the 

25 presence of an inducer which induces expression from the regulatable promoter, or 
under conditions in which the action of a repressor on the regulatable promoter is 
reduced or eliminated. 

Alternatively, rather than replacing the native promoters each of the genes 
encoding gene product required for proliferation with a single desired replacement 

30 promoter, a plurality of replacement promoters which provide desired expression 
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levels for the gene products to be overexpressed or underexpressed are used. The 
method is performed as described above except that rather than using a single labeled 
primer complementary to a nucleotide sequence within the single replacement 
promoter, a plurality of labeled primers complementary to suitable nucleotide 
5 sequences in the plurality of replacement promoters are used. 

Alternatively, in embodiments in which the level or activity of gene products 
required for proliferation is reduced by transcribing an antisense nucleic acid 
complementary to at least a portion of the genes encoding such gene products, the 
strains may be designed such that the length of the nucleotide sequence encoding the 

10 antisense nucleic acid is different for each gene. Amplification reactions are 
performed as described above using primers at each end of the gene encoding the 
antisense nucleic acid such that the amplification product corresponding to each gene 
has a unique length or a dye which allows it to be distinguished from other 
amplification products of the same length. Alternatively, the lengths of the nucleotide 

15 sequences encoding the antisense nucleic acids may not be unique for each gene, but 
the primers used in the amplification reaction may be selected such that the length of 
the amplification product corresponding to each gene is unique. 

In another embodiment, the native promoters may be replaced with promoters 
which include therein or adjacent thereto a unique nucleotide sequence which is 

20 distinct from that present in the other replacement promoters in the strains in the 
culture or collection of strains. In this embodiment, each promoter includes or has 
adjacent thereto a unique 'tag" which may be used to identify strains which proliferate 
more rapidly or more slowly in the culture or collection of strains. The tag may be 
detected using hybridization based methods or amplification based methods, including 

25 the amplification method which generates amplification products having a unique size 
for each proliferation required gene described above. 

Alternatively, the native promoter which directs the transcription of the gene 
required for proliferation may rendered regulatable by inserting a regulatory element 
into the chromosome of the cell via homologous recombination such that the 

30 regulatory element regulates the level of transcription from the promoter. The 
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regulatory element may be may be an operator which is recognized by a repressor 
(e.g. lac, tet, araBAD repressors) or a nucleotide sequence which is recognized by a 
transcriptional activator. In some embodiments, the regulatory element may be a 
transcriptional terminator, a nucleotide sequence which introduces a bend in the DNA 

5 or an upstream activating sequence. A linear regulatory element insertion cassette 
comprising a regulatory element flanked by nucleotide sequences having homology to 
the natural promoter is introduced into the cell. In some embodiments, the cassette 
also comprises a nucleotide sequence encoding a selectable marker or a maricer whose 
expression is readily identified. The cassette may be a double stranded nucleic acid or 

10 a single stranded nucleic acid as described in U.S. Patent Application Serial Number 
09/948,993, the disclosure of which is incorporated herein by reference in its entirety. 
Upon homologous recombination, the regulatory element is inserted into the 
chromosome, leaving the gene required for proliferation under the control of the 
regulatory element. Strains in which the gene required for proliferation is under 

15 control of the regulatory element are grown under conditions in which the regulatable 
promoter provides a level of the proliferation-required gene product which is above 
the level in a wild type cell. For example, the strains may be grown in the presence of 
an inducer which induces expression from the promoter, or under conditions in which 
the action of a repressor on the promoter is reduced or eliminated. It will be 

20 appreciated that the amplification method which generates amplification products 
having a unique size for each proliferation required gene may be used to detect strains 
which are overrepresented or underrepresented in the culture or collection of strains. 
For example, if desired, primers complementary to a nucleotide sequence within the 
regulatory element may be used in the amplification reaction. 

25 The promoter replacement cassette or regulatory element insertion cassette 

may be a double stranded nucleic acid, such as an amplicon generated through PCR or 
other amplification methods, or a single stranded nucleic acid, such as an 
oligonucleotide. For example, single stranded nucleic acids may be introduced into 
the chromosome using the methods described in Ellis et al., PNAS 98: 6742-6746, 

30 2001, the disclosure of which is incorporated herein by reference in its entirety. 
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In some embodiments, the cell into which the promoter replacement cassette or 
regulatory element insertion cassette is introduced has an enhanced frequency of 
recombination. For example, the cells may lack or have a reduced level or activity of 
one or more exonucleases which would ordinarily degrade the DNA to be inserted into 
5 the chromosome. In further embodiments, the cells may both lack or have reduced 
levels of exonucleases and express or overexpress proteins involved in mediating 
homologous recombination. For example, if the methods are performed in 
Escherichia coli or other enteric prokaryotes, cells in which the activity of 
exonuclease V of the RecBCD recombination pathway, which degrades linear nucleic 

10 acids, has been reduced or eliminated, such as recB, recC, or recD mutants may be 
used. In some embodiments, the cells have mutations in more than one of the recB, 
recC, and recD genes which enhance the frequency of homologous recombination. 
For example the cells may have mutations in both the recB and recC genes. 

The promoter replacement or regulatory element insertion methods may also 

15 be performed in Escherichia coli cells in which the activity of the RecET recombinase 
system of the Rac prophage has been activated, such as cells which carry an sbcA 
mutation. The RecE gene of the rac prophage encodes ExoVm a 5'-3' exonuclease, 
while the RecT gene of the Rac prophage encodes a single stranded DNA binding 
protein which facilitates renaturation and D-loop formation. Thus, the gene products 

20 of the RecE and RecT genes or proteins with analogous functions facilitate 
homologous recombination. The RecE and RecT genes lie in the same operon but are 
normally not expressed. However, sbcA mutants activate the expression the RecE and 
RecT genes. In some embodiments, the methods may be performed in cells which 
carry mutations in the recB and recC genes as well as the sbcA mutation. The RecE 

25 and RecT gene may be constitutively or conditionally expressed. For example, the 
methods may be performed in E. coli strain JC8679, which carries the sbcA23, recB21 
and recC22 mutations. 

In some embodiments, the methods may be performed in Escherichia coli cells 
in which recombination via the RecF pathway has been enhanced, such as cells which 

30 carry an sbcB mutation. 
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It will be appreciated that the recE and recT gene products, or proteins with 
analogous functions may be conditionally or constitutively expressed in prokaryotic 
organisms other than E. colL In some embodiments, these proteins may be 
conditionally or constitutively expressed in Anaplasma marginale, Aspergillus 
5 fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 
Tonilopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

10 trachomatis, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 

15 tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
7. Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 

20 dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, or Yersinia pestis. For example, plasmids encoding these gene 
products may be introduced into the organism. If desired, the coding sequences 
encoding these gene products may be optimized to reflect the codon preferences of the 

25 organism in which they are to be expressed. Similarly, in some embodiments, the 
organism may contain mutations analogous to the recB, recC, recD, sbcA or sbcB 
mutations which enhance the frequency of homologous recombination. 

In further embodiments, the promoter replacement or regulatory element 
insertion methods may be conducted in cells which utilize the Red system of 

30 bacteriophage lambda (X) or analogous systems from other phages to enhance the 
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frequency of homologous' recombination. The Red system contains three genes, y, P 
and exo whose products are the Gam, Bet and Exo proteins (see Ellis et al. PNAS 
98:6742-6746, 2001, the disclosure of which is incorporated herein by reference in its 
entirety). The Gam protein inhibits the RecBCD exonuclease V, thus permitting Beta 
5 and Exo to gain access to the ends of the DNA to be integrated and facilitating 
homologous recombination. The Beta protein is a single stranded DNA binding 
protein that promotes the annealing of a single stranded nucleic acid to a 
complementary single stranded nucleic acid and mediates strand exchange. The Exo 
protein is a double-stranded DNA dependent 5*-3' exonuclease that leaves 3' 

10 overhangs that can act as substrates for recombination. Thus, constitutive or 
conditional expression of the X red proteins or proteins having analogous functions 
facilitates homologous recombination. 

It will be appreciated that the X Beta, Gam and Exo proteins, or proteins with 
analagous functions may be expressed constitutively or conditionally in prokaryotic 

15 organisms other than E. colu In some embodiments, these proteins may be 
conditionally or constitutively expressed in Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 
Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

20 guilliermondii, Candida kruseU Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

25 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
vulgaris, Pseudomonas aeruginosa, Sabnonella bongori, Salmonella cholerasuis, 

30 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
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typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, or Yersinia pestis. For example, plasmids encoding these gene 

5 products may be introduced into the organism. If desired, the coding sequences 
encoding these gene products may be optimized to reflect the codon preferences of the 
organism in which they are to be expressed. 

In some embodiments, the cells may have an increased frequency of 
homologous recombination as a result of more than one of the aforementioned 

10 characteristics. In some embodiments, the enhanced frequency of recombination may 
be a conditional characteristic of the cells which depends on the culture conditions in 
which the cells are grown. For example, in some embodiments, expression of the X 
Red Gam, Exo, and Beta proteins or recE and recT proteins may be regulated. Thus, 
the cells may have an increased frequency of homologous recombination as a result of 

15 any combination of the aforementioned characteristics. For example, in some 
embodiments, the cell may carry the sbcA and recBC mutations. 

In some embodiments, a linear double stranded DNA to be inserted into the 
chromosome of the organism is introduced into an organism constitutively or 
conditionally expressing the recE and recT or the I Beta, Gam and Exo proteins or 

20 proteins with analogous functions as described above. In some embodiments, the 
organism may be Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 

25 Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, 
Enter ococcus faecium, Escherichia coli, Hae?nophilus influenzae, Helicobacter pylori, 

30 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, 
Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella 
5 paratyphi, Salmonella typhi, Salmonella typhimuriwn, Staphylococcus aureus, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnet, Staphylococcus epidermidis, Streptococcus pneumoniae, 
Streptococcus mutatis, Treponema pallidum, Yersinia enterocolitica, or Yersinia 
pestis. In some embodiments, the double stranded DNA may be introduced into an 

10 organism having the recBC and sbcA mutations or analogous mutations. 

In other embodiments, a single stranded DNA to be inserted into the 
chromosome of the organism is introduced into an organism expressing the X Beta 
protein or a protein with an analogous function. In some embodiments the single 
stranded DNA is introduced into an organism expressing both the X Beta and Gam 

15 proteins or proteins with analogous functions. In further embodiments, the single 
stranded DNA is introduced into an organism expressing the X Beta, Gam and Exo 
proteins or proteins with analogous functions. The X proteins or analogous proteins 
may be expressed constitutively or conditionally. In some embodiments, the organism 
may be Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides 

20 fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also 
called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium botulinum, Clostridium difficile, Clostridium 

25 perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma 
capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, 

30 Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
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carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella 
cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
5 Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, or Yersinia pestis. 

In some embodiments, the linear nucleic acid may be introduced into the 
chromosome of a first organism which has an enhanced frequency of homologous 
recombination and then transferred to a second organism which is less amenable to 

10 direct application of the present methods. For example, the linear nucleic acid may be 
introduced into the chromosome ofE. coli and transferred into a second organism via 
conjugation or transduction. After introduction into the second organism, the nucleic 
acid is inserted into the chromosome of the second organism via homologous 
recombination, thereby effectively transferring the regulatory element from the 

15 chromosome of the first organism into the corresponding location in the chromosome 
of the second organism. 

In other embodiments, the cells may be diploid cells, such as fungal cells. In 
some embodiments, one copy of the gene encoding the proliferation-required gene 
product may be disrupted, rendering it inactive. In further embodiments, one copy of 

20 the gene encoding the proliferation-required gene product may be disrupted and the 
other copy of the gene encoding the proliferation-required gene product may be placed 
under the control of a regulatable promoter. Such strains may be generated by 
disrupting the first copy of the gene encoding the proliferation-required gene product 
by homologous recombination using a disruption cassette comprising a nucleotide 

25 sequence encoding an expressible dominant selectable marker flanked on each side by 
nucleic acids homologous to the target sequence to be disrupted. The second copy of 
the gene encoding the proliferation-required gene product may be placed under the 
control of a regulatable promoter by homologous recombination using a promoter 
replacement cassette comprising a regulatable promoter flanked on each side by 

30 nucleic acids homologous to the natural promoter for the proliferation-required gene. 
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The promoter replacement cassette may also include a nucleotide sequence encoding a 
selectable marker located 5' of the regulatable promoter but between the nucleic acids 
homologous to the natural promoter. 

In other embodiments, overexpression may be achieved by operably linking 
5 the gene required for proliferation to a desired promoter in a vector. The vector may 
be a vector which replicates extrachromosomally or a vector which integrates into the 
chromosome. For example, if the vector is to be used in bacterial cells, the vector 
may be a pBR322 based vector or a bacteriophage based vector such as PI or lambda. 
If the vector is to be used in Saccharomyces cerevisae, it may be a vector based on the 

10 2 micron circle or a vector incorporating a yeast chromosomal origin of replication. If 
the vector is to be used in mammalian cells, it may be a retroviral vector, SV40 based 
vector, a vector based on bovine papilloma virus, a vector based on adenovirus, or a 
vector based on adeno-associated virus. If the vector is to be used in Candida 
albicans it may be a vector comprising a promoter selected from the group consisting 

15 of the CaPCKl, MET25, MAL2, PH05, GAL1,10, STE2 or STE3 promoters. In 
some embodiments, the vectors described in the following publications (the 
disclosures of which are incorporated herein by reference in their entireties) may be 
used: CIplO, an efficient and convenient integrating vector for Candida albicans. 
Murad et ah, Yeast 16(4):325-7 (2000); Transforming vector pCPW7, Kvaal et ah, : 

20 Infect Immun 67(12):6652-62 (1999); Transforming vector pCWOP16, Kvaal et al., : 
Infect Immun 65(ll):4668-75 (1997); double-ARS vector, pRMl, to be used for 
direct cloning in Ca by complementation of the histidine auxotrophy of strain CA9, 
Pla et al., Gene 165(1):1 15-20 (1995); pMK!6, that was developed for the 
transformation of C. albicans and carries an ADE2 gene marker and a Candida 

25 autonomously replicating sequence (CARS) element promoting autonomous 
replication (cited in Sanglard and Fiechter Yeast 8(12):1065-75 (1992); A plasmid 
vector (denoted pRC2312) was constructed, which replicates autonomously in 
Escherichia coli, Saccharomyces cerevisiae and Candida albicans. It contains LEU2, 
URA3 and an autonomously replicating sequence (ARS) from C. albicans, Cannon et 

30 al., Mol Gen Genet 235(2-3):453-7 (1992); Expression vector (CIplO-MAL2p) for use 



WO 02/086097 



PCT/US02/03987 



in Candida albicans has been constructed in which a gene of interest can be placed 
under the control of the CaMAL2 maltase promoter and stably integrated at the 
CaRPIO locus (Backen et al., Yeast 16(12): 1121-9 (2000)); (Volker, R. S., A. 
Sonneborn, C. E. Leuker, and J. F. Ernst. 1997. Efglp, an essential regulator of 
5 morphogenesis of the human pathogen Candida albicans, is a member of a conserved 
class of bHLH proteins regulating morphogenetic processes in fungi. EMBO 16:1982- 
1991.); and A C. albicans transformation vector containing the C. albicans URA3 
gene, a Candida ARS sequence, and a portion of the Saccharomyces cerevisiae 2 
microns circle containing the replication origin was constructed. Goshorn et al., Infect 

10 Imimin 60(3):876-84 (1992). A variety of other vectors suitable for use in foregoing 
organisms or in any other organism in which the present invention is to be practiced 
are familiar to those skilled in the art. 

Underexpression of the gene product may be obtained in a variety of ways. 
For example, in one embodiment underexpression of the gene product may be 

1 5 achieved by providing an agent which reduces the level or activity of the gene product 
within the cell. In one embodiment, the agent may comprise an antisense nucleic acid 
which is complementary to a nucleic acid encoding the gene product or 
complementary to a portion of a nucleic acid encoding the gene product. For 
example, a nucleic acid which encodes the antisense nucleic acid may be operably 

20 linked to a regulatable promoter. When grown under appropriate conditions, such as 
media containing an inducer of transcription or an agent which alleviates repression of 
transcription, the antisense nucleic acid is expressed in the cell, thereby reducing the 
level or activity of the gene product within the cell. In some embodiments, the 
concentration of the inducer of transcription or the agent which alleviates repression 

25 of transcription may be varied to provide optimal results. Such methods have been 
described in U.S. Patent Application Serial Number 09/815,242 (the disclosure of 
which is incorporated herein by reference in its entirety), U.S. Patent Application 
Serial Number 09/492,709 (the disclosure of which is incorporated herein by reference 
in its entirety), U.S. Patent Application Serial Number 09/711,164 (the disclosure of 

30 which is incorporated herein by reference in its entirety), U.S. Patent Application 
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Serial Number 09/741,669 (the disclosure of which is incorporated herein by reference 
in its entirety), U.S. Patent Application Serial No. 09/792,024 filed February 20, 2001 
(the disclosure of which is incorporated herein by reference in its entirety), or U.S. 
Patent Application Serial Number 10/032,585 filed December 20, 2001 the disclosure 
5 of which is incorporated herein by reference in its entirety). Each of the Patent 
Applications cited in the preceding sentence disclose genes and gene products 
required for proliferation which may be used in any of the methods of the present 
invention. 

Alternatively, underexpression of a gene product required for proliferation 
1 0 may be achieved by constructing strains in which the expression of the gene product is 
under the control of a constitutive or regulatable promoter using methods such as 
those described above with respect to methods in which the gene product is 
overexpressed. To provide cells which underexpress the gene product, the cells are 
grown under conditions in which expression the gene product is expressed at a level 
15 lower than that of a wild type cell For example, the cells may be grown under 
conditions in which a repressor reduces the level of transcription from the regulatable 
promoter. 

In other embodiments, underexpression may be achieved by operably linking 
the gene required for proliferation to a desired promoter in a vector as described above 

20 with respect to embodiments in which gene products required for proliferation are 
overexpressed. In some embodiments, the vector may be present in cells in which the 
chromosomal copy or copies of the gene has been disrupted. 

Gene products required for proliferation may be identified using a variety of 
methods, including the methods described in U.S. Patent Application Serial No. 

25 09/792,024 filed February 20, 2001 (the disclosure of which is incorporated herein by 
reference in its entirety), U.S. Patent Application Serial Number 10/032,585 filed 
December 20, 2001 (the disclosure of which is incorporated herein by reference in its 
entirety), U.S. Patent Application Serial Number 09/815,242 (the disclosure of which 
is incorporated herein by reference in its entirety), U.S. Patent Application Serial 

30 Number 09/492,709 (the disclosure of which is incorporated herein by reference in its 
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entirety), U.S. Patent Application Serial Number 09/71 1,164 (the disclosure of which 
is incorporated herein by reference in its entirety), and U.S. Patent Application Serial 
Number 09/741,669 (the disclosure of which is incorporated herein by reference in its 
entirety). Each of the proliferation-required genes and gene products disclosed in the 
5 applications listed in the preceding sentence may be used in any of the methods of the 
present invention. Briefly, in one embodiment, gene products required for 
proliferation are identified by operably Unking random genomic fragments to a 
regulatable promoter in a vector. The random genomic fragments may be generated 
by a partial digestion with a restriction enzyme, mechanical shearing, using techniques 

10 such as sonication and nebulization, or DNAsel digestion. Upon induction of 
transcription from the promoter with a suitable agent, the expression vectors produce an 
RNA molecule corresponding to the inserted genomic fragments. In those instances 
where the inserted genomic fragments are in an antisense orientation with respect to the 
promoter, the transcript produced is complementary to at least a portion of an mRNA 

15 encoding a gene product such that they interact with sense mRNA produced from 
various genes and thereby decrease the translation efficiency or the level of the sense 
messenger RNA (mRNA) thus decreasing production of the protein encoded by these 
sense mRNA molecules. In cases where the sense mRNA encodes a protein required for 
proliferation, cells grown under inducing conditions fail to grow or grow at a 
20 substantially reduced rate. Additionally, in cases where the transcript produced is 
complementary to at least a portion of a non-translated RNA and where that non- 
translated RNA is required for proliferation, cells grown under inducing conditions also 
fail to grow or grow at a substantially reduced rate. In contrast, cells grown under non- 
inducing conditions grow at a normal rate. The genes to which the antisense nucleic 
25 acids are complementary are then identified and utilized in the methods of the present 
invention. 

Alternatively, genes required for proliferation may be identified by replacing 
the natural promoter for the proliferation required gene with a regulatable promoter as 
described above. The growth of such strains under conditions in which the promoter 
30 is active or non-repressed is compared to the growth under conditions in which the 
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promoter is inactive or repressed. If the strains fail to grow or grow at a substantially 
reduced rate under conditions in which the promoter is inactive or repressed but grow 
normally under conditions in which the promoter is active or non-repressed, then the 
gene which is operably linked to the regulatable promoter encodes a gene product 
5 required for' proliferation. For example, proliferation-required genes and gene 
products identified using promoter replacement are described in U.S. Patent 
Application Serial Number 09/948,993 (the disclosure of which is incorporated herein 
by reference in its entirety) U.S. Patent Application Serial No. 09/792,024 filed 
February 20, 2001 (the disclosure of which is incorporated herein by reference in its 

10 entirety), and U.S. Patent Application Serial Number 10/032,585 filed December 20, 
2001 (the disclosure of which is incorporated herein by reference in its entirety). Each 
of the genes and gene products described in the applications listed in the preceding 
sentence may be used in any of the methods of the present invention. 

The present invention includes a method for identifying the gene product on 

15 which a compound which inhibits the proliferation of an organism acts. The method 
employs a culture which comprises a mixture of strains of the organism. At least 
some of the strains in the culture overexpress a different gene product which is 
required for the proliferation of the organism. Preferably, each of the strains in the 
culture overexpresses a different gene product which is required for proliferation of 

20 the organism (i.e. all of the strains in the culture overexpress a gene product which is 
required for proliferation of the organism). Such strains may be obtained using the 
methods described above. The culture may comprise any number of strains. For 
example the culture may comprise at least two strains, at least 10 strains, at least 20 
strains, at least 30, strains, at least 50 strains, at least 100 strains, at least 300 strains or 
25 more than 300 strains. In some embodiments, the culture may comprise strains which 
in aggregate overexpress all or most of the gene products required for proliferation of 
the organism. 

The culture is contacted with a compound which inhibits proliferation of the 
organism. The compound may be a candidate drug compound obtained from any 
30 source. For example, the compound may be a compound generated using 
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combinatorial chemistry, a compound from a natural product library, or an impure or 
partially purified compound, such as a compound in a partially purified natural 
extract. The culture is contacted with a sufficient concentration of the compound to 
inhibit the proliferation of strains of the organism in the culture which do not 
5 oyerexpress the gene product on which the compound acts, such that strains which 
overexpress said gene product on which the compound acts proliferate more rapidly in 
the culture than strains which do not overexpress said gene product on which said 
compound acts. Thus, after a sufficient period of time, the strain which overexpresses 
the gene product on which the compound acts will be more prevalent in the culture 

10 than strains which do not overexpress the gene product on which the compound acts. 
In a preferred embodiment, the growth conditions and incubation period are selected 
so that only one strain, the strain overexpressing the target of the compound, is 
recovered from the culture. Thus, in one embodiment, a plurality of cultures 
containing a plurality of strains each of which overexpresses a different proliferation- 

15 required gene product may be grown in the presence of varying concentrations of the 
compound. In addition to varying the compound concentrations, in embodiments 
where expression of the proliferation-required gene product is under the control of a 
regulatable promoter, the plurality of cultures may be grown at varying concentrations 
of an agent which regulates the level of expression from the promoter, such as an 

20 inducer or an agent which reduces the effect of a repressor on transcription from the 
promoter. It will be appreciated, that the cultures may be grown in liquid medium in 
the presence of the compound whose target is to be identified (and where appropriate 
in the presence of an agent which regulates the level of expression from the promoter) 
or alternatively, a liquid culture comprising the strains which overexpress the 

25 proliferation-required gene products may be grown in the absence of the compound 
whose target is to be identified and then introduced onto a solid medium containing 
the compound (and, where appropriate, also containing an agent which regulates the 
level of expression from the promoter). 

The identity of the overexpressed gene product which is the target of the 

30 compound may be determined using a variety of methods. For example, in some 
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embodiments of the present invention, the nucleic acids present in the culture or 
collection of strains which was contacted with the compound may be compared to the 
nucleic acids present in a control culture or collection of strains which was not 
contacted with the compound to identify nucleic acids which are overrepresented in 
5 the culture or collection of strains contacted with the test compound relative to the 
control culture or collection of strains. Alternatively, in some embodiments, the 
nucleic acids present in a culture or collection of strains contacted with the test 
compound may be analyzed to identify those nucleic acids which are present without 
comparison to a control culture or collection of strains. 

10 In some embodiments of the present invention, the strains which proliferated 

more rapidly in the culture or collection of strains ,i.e. strains having an enhanced 
ability to proliferate in the presence of a test compound relative to other strains in the 
culture or collection of strains, are identified as follows. Amplification products 
which are correlated with each of the overexpressed genes and which are 

15 distinguishable from one another are obtained from a culture or collection grown in 
the presence of a test compound. The amplification products are distinguished from 
one another to determine whether a particular amplification product is overrepresented 
in the culture or collection of strains. In some embodiments, the amplification 
products corresponding to each of the gene products have lengths which permit them 

20 to be distinguished from one another. In another embodiment, one or more of the 
amplification products have similar or identical lengths but are distinguishable from 
one another based on a detectable agent, such as a dye, attached thereto. In some 
embodiments, amplification products which are overrepresented are identified by 
comparing the amplification products from the culture or collection of strains which 

25 was contacted with the test compound to the amplification products from a culture or 
collection of strains which was not contacted with the test compound. Alternatively, 
amplification products which are overrepresented may be identified by simply 
identifying the amplification products obtained from the culture or collection of 
strains contacted with the test compound (for example, only one or a few strains may 

30 have proliferated in the presence of the test compound). The above methods for 
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generating distinguishable amplification products may be used in conjunction with 
any of the methods for generating strains which overexpress gene products required 
for proliferation described herein in order to facilitate the identification of strains 
which proliferate more rapidly or more slowly in the presence of a test compound 
5 For example, in some embodiments of the present invention, each of the native 

promoters of each of the genes encoding gene product required for proliferation are 
replaced by a single desired replacement promoter. After growth of the culture or 
collection of strains containing the strains in which the promoters have been replaced 
in the presence of a test compound for a desired period of time, an amplification 

10 reaction is performed on nucleic acids obtained from the culture as follows. 

The nucleic acids from the culture or collection of strains may be divided into 
at least two aliquots if desired. In a preferred embodiment the nucleic acids from the 
culture or collection of strains are divided into four aliquots. A single primer 
complementary to a nucleotide sequence within the replacement promoter , within the 

15 proliferation required genes, or within nucleic acid sequences adjacent to the promoter 
or proliferation required genes is divided into at least two portions, one portion for 
each aliquot of nucleic acids. Each portion of the primer is labeled with a distinct 
detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and PET™ 
dyes obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 

20 or DS-33 dye sets available from Applied Biosystems (Foster City, CA) may be used 
to label the primers. Alternatively, the HEX™, NED, JOE, TMR and TET™ dyes 
available from Amersham Biosciences may be used. Thus, if the nucleic acids from 
the culture are not divided into aliquots, a single primer labeled with a single dye may 
be used. If the nucleic acids from the culture are divided into aliquots, at least 2, at 

25 least 3, at least 4 or more than 4 primers labeled with distinguishable dyes may be 
used. Each of the portions of labeled primers are added to each of the aliquots of the 
nucleic acids from the culture or collection of strains such that each aliquot of nucleic 
acid receives a single labeled primer with a single detectable dye thereon. In some 
embodiments, the primers are divided into 3 portions, 4 portions or more than 4 
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portions, with each portion having a dye which is distinguishable from the dyes on the 
other portions thereon. 

Each of the aliquots of nucleic acids also receives a set of unlabeled primers, 
with each of the unlabeled primers being complementary to a nucleotide sequence 
5 within the promoter, within a nucleotide sequence which is unique to one of the genes 
encoding gene products required for proliferation which were placed under the control 
of the replacement promoter, or within nucleotide sequences adjacent to the promoter 
or proliferation required genes. Each of the aliquots receives primers unique to 1/N 
proliferation required genes which were placed under the control of the replacement 

1 0 promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 1 00 strains in which a gene required for proliferation was placed under 
the control of the replacement promoter and was divided into four aliquots, then each 
of the four aliquots of nucleic acids from the culture or collection of strains would 
receive primers complementary to 25 of the genes). The unlabeled primers are 

1 5 selected so that each will yield an amplification product having a length 

distinguishable from the length of the amplification product produced with the other 
unlabeled primers. Preferably, the amplification products are between about 100- 
about 400 nucleotides in length, but any lengths which may be distinguished from 
each other may be used. In addition, in some of the embodiments some of the 

20 amplification products may have identical or very similar lengths but be 

distinguishable from one another due to labeling with distinguishable dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid 
aliquots. The amplification products are then separated by length to identify 
amplification products having increased representation in the culture or collection of 

25 strains (i.e. amplification products derived from cells which proliferated more rapidly 
in the culture or collection of strains). The amplification products are then correlated 
with the corresponding genes to determine which strains proliferated more rapidly in 
the culture or collection of strains. If desired, amplification products having increased 
representation in the culture may be identified by comparing the amplification 

30 products obtained from a culture or collection of strains which was contacted with the 
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compound to amplification products obtained from a control culture or collection of 
strains which was not contacted with the compound. Alternatively, if desired, the 
amplification products which are obtained from a culture which was contacted with 
the compound may be directly identified without comparison to a control culture 
5 which was not contacted with the compound. 

For example, in some embodiments, the amplification products from each of 
the nucleic acid aliquots are pooled and subjected to capillary electrophoresis. The 
amplification products are detected by detecting the fluorescent dyes attached thereto 
and their lengths are determined to identify those amplification products having 

10 increased or decreased representation in the culture or collection of strains. Figures 
1A and IB illustrate one embodiment of this method in which the absence of an 
amplification product from an amplification reaction performed on a culture 
comprising a plurality of strains underexpressing genes required for proliferation 
indicates that a test compound acts on the gene corresponding to the missing 

15 amplification product. It will be appreciated that the method may also be used to 
identify an amplification product which is overrepresented in an amplification reaction 
conducted on a culture or collection of strains overexpressing genes required for 
proliferation because the test compound acted on the corresponding gene. 

Alternatively, in another embodiment, a first amplification reaction is 

20 performed on nucleic acids obtained from a culture or collection of strains which was 
contacted with the compound using a first primer complementary to a nucleotide 
sequence present upstream or downstream of all of the overexpressed genes (such as a 
primer complementary to a nucleotide sequence in a replacement promoter upstream 
of all of the overexpressed genes) and a set of primers complementary to a nucleotide 

25 sequence unique to each of the strains (such as a primer complementary to a 
nucleotide sequence within each of the proliferation-required genes). One of the two. 
amplification primers for each of the proliferation required genes is labeled with a dye 
as described above. , Preferably, the common primer complementary to a nucleotide 
sequence upstream or downstream of all of the overexpressed genes is labeled with the 

30 dye. The primers used in the amplification reaction are designed so that the 
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amplification product corresponding to each proliferation-required gene has a unique 
length or a dye which allows it to be distinguished from other amplification products 
of the same length. A second amplification reaction is conducted on a control culture 
or collection of strains which was not contacted with the compound using the same 
5 primers as in the first amplification reaction. The amplification products from the first 
amplification reaction are compared to those from the second amplification reaction to 
identify one or more amplification products which are overrepresented in the culture 
or collection of strains. For example, the amplification products from the first 
amplification reaction may be run in a separate lane of a polyacrylamide gel or a 

10 separate capillary than the amplification products from the second amplification 
reaction and the two lanes or capillaries are compared to one another. If desired, in 
the embodiment where the amplification products from the first amplification reaction 
are run in a different lane or capillary than the amplification products from the second 
amplification reaction, the same dye may be used to label the primers in the first and 

15 second amplification reactions. Alternatively, if desired, different dyes may be used 
to label the primers in the first and second amplification reactions. If desired, in the 
embodiment where the amplification products from the first amplification reaction are 
run in a different lane or capillary than the amplification products from the second 
amplification reaction, the same dye may be used to label the primers in the first and 

20 second amplification reactions. Alternatively, if desired, different dyes may be used 
to label the primers in the first and second amplification reactions. 

Alternatively, in some embodiments, the primers in the second amplification 
reaction are labeled with a different dye which is distinguishable from the dye used in 
the first amplification reaction. In this embodiment, the amplification reactions may 

25 be pooled and run in the same lane on a polyacrylamide gel or in the same capillary 
and the products from each amplification reaction are compared by comparing the 
amount of each dye present for each amplification product. Figures 2A and 2B 
illustrate one embodiment of this method in which the absence of an amplification 
product from the amplification reaction performed on a culture comprising a plurality 

30 of strains underexpressing genes required for proliferation which was contacted with 



WO 02/086097 PCT/US02/03987 



the compound indicates that a test compound acts on the gene corresponding to the 
missing amplification product. It will be appreciated that the method may also be 
used to identify an amplification product which is overrepresented in an amplification 
reaction conducted on a culture or collection of strains overexpressing genes required 
5 for proliferation because the test compound acted on the corresponding gene. 

If desired, rather than dividing the culture into aliquots, individual 
amplification reactions may be conducted on nucleic acids obtained from the culture 
or collection of strains. Each amplification reaction contains primers which will yield 
an amplification product specific for only one of the proliferation required genes. The 

10 resulting amplification products from each of the individual amplification reactions 
are pooled and amplification products having increased representation in the culture 
are identified as described above. 

In another embodiment, a culture or collection of strains in which gene 
products required for proliferation are overexpressed from regulatable promoters 

15 which replaced the native promoters of the genes encoding these gene products is 
allowed to grow in the presence of a test compound for a desired number of 
generations. Preferably, the culture or collection of strains is allowed to grow in the 
presence of the test compound for at least 20 generations. Nucleic acids are isolated 
from the culture or collection of strains and an amplification reaction is performed 

20 using a primer which is complementary to a nucleotide sequence within the 
replacement promoters) or a nucleotide sequence adjacent to the a 5' end thereof and 
primers which are complementary to a nucleotide sequence within the proliferation 
required genes or nucleotide sequences adjacent thereto. The resulting amplification 
produces) is directly sequenced using a primer complementary to a nucleotide 

25 sequence within the replacement promoter. 

In one embodiment of the present invention, the vector containing the 
nucleotide sequence encoding the proliferation-required gene product is obtained from 
a strain which proliferated more rapidly in the culture using methods such as plasmid 
preparation techniques. Nucleic acid sequencing techniques are then employed to 

30 determine the nucleotide sequence of the gene which was overexpressed. 
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Alternatively, the identity of the overexpressed gene product which is the 
target of the compound may be determined by performing a nucleic acid amplification 
reaction, such as a polymerase chain reaction (PCR), to identify the nucleotide 
sequence of the gene which was overexpressed. For example, aliquots of a nucleic 
5 acid preparation, such as a purified plasmid, from the strain which is recovered from 
the culture may each be contacted with pairs of PCR primers which would amplify a 
different proliferation-required gene to determine which pair of primers yields an 
amplification product. 

Yet another method for determining the identity of the gene product which is 

10 the target of the compound involves obtaining a nucleic acid array, such as a DNA 
chip, which contains each of the proliferation-required genes which were 
overexpressed in the strains in the culture. Each proliferation-required genes occupies 
a known location in the array. A nucleic acid preparation, such as a plasmid 
preparation, from the recovered strain is labeled with a detectable agent, such as 

15 radioactive or fluorescent moiety, and placed in contact with the nucleic acid array 
under conditions which permit the labeled nucleic acid to hybridize to complementary 
nucleic acids on the array. The location on the array to which the labeled nucleic 
acids hybridize is determined to identify the gene which was overexpressed in the 
recovered strain. If desired the hybridized nucleic acids from a culture which was 

20 contacted with the compound may be compared to the hybridized nucleic acids from a j 
control culture which was not contacted with the compound. Alternatively, the 
hybridized nucleic acids from a culture which was contacted with the compound may 
be directly identified without comparison to nucleic acids from a control culture. 

In some embodiments of the invention, more than one strain may proliferate 

25 more rapidly in the presence of the compound. This may result from a variety of 
causes. For example, the concentration of the compound may not have been high 
enough to restrict proliferation only to cells which overexpress one gene product (i.e. 
the target gene product). While strains which overexpress the target gene product will 
be the most prevalent strain in the culture, other strains may also have proliferated. In 

30 such instances, the identity of the gene product in the strain which is most prevalent in 
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the culture may be identified by quantitating the levels of each of the genes encoding 
proliferation-required proteins in the culture. This may be accomplished by 
quantitative PCR, DNA sequencing, hybridization, or array technology as described 
above. 

5 In other instances, multiple strains will exhibit more rapid proliferation in the 

culture as a result of a common functional attribute. For example, the strains which 
proliferate more rapidly may each overexpress a gene product with a common 
enzymatic activity, such as serine protease activity for example. Alternatively, the 
strains which proliferate more rapidly may each overexpress a gene product with a 

10 common functional domain, such as a cAMP binding domain. In such instances, the 
common attribute of the strains which proliferate more rapidly may provide 
information as to the mode of action of the compound or the biochemical activity of 
the target of the compound. For example, if all of the overexpressed genes in the 
strains which proliferated more rapidly are serine proteases, the compound acts by 

15 inhibiting serine protease activity and the target protein is a serine protease. If 
desired, the compound may be derivatized and the efficacy of the derivatized 
compound against each of the strains which proliferated more rapidly may be assessed 
as described herein in order to identify derivatives which are capable of interacting 
with a wide range of targets sharing a common activity or binding site (i.e. derivatives 

20 which have a greater ability to inhibit the proliferation of all the strains than the 
original compound) or to identify derivatives having greater specificity for a desired 
target (i.e. derivatives which have a greater specificity for one of the strains than the 
original compound). For example, it is possible that a nonessential gene product 
expressed in the cell might also bind to the initial test compound in addition to the 

25 gene product required for proliferation. In such an instance, it is desirable to obtain a 
derivative of the initial test compound which is specific for the gene product required 
for proliferation. In addition, it is possible that two gene products required for 
. proliferation might bind to the initial test compound but specificity for one of the gene 
products is desired. 
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In some embodiments, rather than employing a single culture which contains 
multiple strains each of which overexpresses a proliferation-required gene product, the 
methods of the present invention may be performed using an array of individual 
strains (i.e. a collection of strains) each of which overexpresses a different 
5 proliferation-required gene product. For example, individual strains each . 
overexpressing a different proliferation-required gene product may be grown in 
different wells of a multiweli plate. Each well is contacted with the compound (and, 
where appropriate an agent which regulates the level of expression from the 
promoter). The level of proliferation of the strains in each of the wells is determined 
10 to identify a strain which proliferated more rapidly. The identity of the overexpressed 
gene product in the strain that proliferated more rapidly is determined as described 
above. 

In another embodiment, individual strains each overexpressing a different 
proliferation-required gene product (i.e. a collection of strains) are grown at different 

15 locations on a solid medium, such as an agar plate. The medium contains the 
compound and where appropriate an agent which regulates the level of expression 
from the promoter). The level of proliferation of each of the strains is determined to 
identify a strain which proliferated more rapidly. The identity of the overexpressed . 
gene product in the strain that proliferated more rapidly is determined as described 

20 above. 

The above methods may be used to prioritize compound development ot to 
determine whether the compound has been previously identified or whether the target 
of the compound is the target of a previously identified drug. In particular, if the 
product is a natural product, it is advantageous to determine whether it has been 

25 previously identified prior to investing significant effort in developing it. Thus, in 
some embodiments of the present invention, the target of a partially purified or 
purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known 
drugs. If the target is identical to that of a known drug, further development of the 

3 0 compound is halted. 
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In some embodiments of the present invention, an array of strains each of 
which overexpresses a different gene product (i.e. a collection of strains) is grown on 
solid medium containing a compound to be evaluated. The location of each strain in 
the array and the gene product overexpressed by that strain is known. The pattern of 

5 colonies which grow in the presence of the compound is evaluated and compared to 
the pattern of colonies which grow in the presence of previously identified drugs. If 
the pattern of colonies which grow in the presence of the compound being evaluated is 
the same as the pattern of colonies which grow in the presence of a previously 
identified drug, further development of the compound is halted. 

10 In another embodiment, the sequence of the gene product in a strain which 

proliferated more rapidly in the assays described above is compared to the sequence of 
gene products from heterologous organisms to determine the likely spectrum of 
species whose growth would be inhibited by the compound If the gene product has a 
high degree of homology to gene products from heterologous species, it is likely that 

15 the compound would also inhibit the growth of these heterologous species. Homology 
may be determined using any of a variety of methods familiar to those skilled in the 
art For example, homology may be determined using a computer program such as 
BLASTP or FASTA. The ability of the compound to inhibit the growth of the 
heterologous species may then be confirmed by comparing the growth of cells of the 

20 heterologous species in the presence and absence of the compound. 

In some embodiments, the present invention uses collections or cultures of 
strains comprising both strains which overexpress gene products required for cellular 
proliferation and strains which underexpress the same gene products required for 
cellular proliferation. The culture or collection of strains is contacted with a 

25 compound and the nucleic acids present in the culture or collection of strains are 
analyzed. Preferably, nucleic acids derived from overexpressing strains can be 
distinguished from those derived from underexpressing strains. For example, the 
overexpressing strains may be obtained using promoter replacement as described 
above while the underexpressing strains may be obtained by expressing antisense 

30 nucleic acids. Accordingly, in one embodiment, amplification primers may be 
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designed which will uniquely amplify nucleic acids from the overexpressing strains or 
the underexpressing strains. If a compound acts on a gene product which was 
overexpressed and underexpressed in the culture, then the amplification product 
obtained from the strain in the culture or collection which overexpressed gene product 
5 will be overrepresented in the culture or collection while the amplification product 
obtained from the strain which underexpressed the gene product will be 
underrepresented in the culture or collection. If desired, nucleic acids from a culture 
or collection which was contacted with the compound may be compared to nucleic 
acids from a control culture or collection which was not contacted with the compound. 
10 Alternatively, nucleic acids from a culture or collection which was contacted with the 
compound may be directly analyzed without comparison to a control culture or 
collection. 

Current methods for identifying the target of compounds which inhibit cellular 
proliferation are laborious and time consuming. The above methods may be 

15 employed to allow the targets of a large number of compounds to be rapidly 
identified. In such methods, the methods described above are simultaneously 
performed for each of a large number of compounds. For example, the compounds 
may be members of a library of compounds generated using combinatorial chemistry 
or members of a natural product library. In such methods, a plurality of cultures each 

20 comprising a plurality of strains each of which overexpresses a different gene product 
required for proliferation or a plurality of collections of individual strains each of 
which overexpresses a different gene product required for proliferation is obtained. 
Each culture or collection of strains is contacted with a different compound in the 
library and the target of the compound is identified as described above. 

25 In another embodiment of the present invention, the gene product on which a 

compound which inhibits the proliferation of an organism acts is identified using a 
culture which comprises a mixture of strains of the organism including strains which 
underexpress a different gene product which is required for proliferation of the 
organism (i.e. at least some of the strains in the culture underexpress a gene product 

30 which is required for proliferation of the organism). Preferably, each of the strains in 
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the culture underexpress a different a gene product which is required for the 
proliferation of the organism (i.e. all of the strains in the culture underexpress a gene 
product which is required for the proliferation of the organism). Such strains may be 
obtained using the methods described above. The culture may comprise any number 
5 of strains. For example the culture may comprise at least two strains, at least 10 
strains, at least 20 strains, at least 30, strains, at least 50 strains, at least 100 strains, at 
least 300 strains or more than 300 strains. In some embodiments, the strains in the 
culture in aggregate may underexpress all or most of the gene products required for 
proliferation of the organism. 

10 The culture is contacted with a compound which inhibits proliferation of the 

organism. The compound may be a candidate drug compound obtained from any 
source. For example, the compound may be a compound generated using 
combinatorial chemistry, a compound from a natural product library, or an impure or 
partially purified compound, such as a compound in a partially purified natural 

15 extract. The culture is contacted with a sufficient concentration of the compound to 
inhibit the proliferation of strains of the organism in the culture which underexpress 
the gene product on which the compound acts, such that strains which do not 
underexpress the gene product on which the compound acts proliferate more rapidly in 
the culture than strains which do underexpress said gene product on which said 

20 compound acts. Thus, after a sufficient period of time, the strain which 
underexpresses the gene product on which the compound acts will be less prevalent in 
the culture than strains which do not underexpress the gene product on which the 
compound acts. In one embodiment, the growth conditions and incubation period are 
selected so that only one strain, the strain underexpressing the target of the compound, 

25 proliferates at a reduced rate in the culture. In another embodiment, the growth 
conditions may be selected so that the strain underexpressing the target of the 
compound is not recovered from the culture. Thus, in one embodiment, a plurality of 
cultures containing a plurality of strains each of which underexpresses a different 
proliferation-required gene product may be grown in the presence of varying 

30 concentrations of the compound. In addition to varying the compound concentrations, 
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in embodiments where expression of the proliferation-required gene product is under 
the control of a regulatable promoter, the plurality of cultures may be grown at 
varying concentrations of an agent which regulates the level of expression from the 
promoter, such as an inducer or an agent which reduces the effect of a repressor on 
5 transcription from the promoter. It will be appreciated, that the cultures may be grown 
in liquid medium in the presence of the compound whose target is to be identified 
(and where appropriate in the presence of an agent which regulates the level of 
expression from the promoter) or alternatively, a liquid culture comprising the strains 
which underexpress the proliferation-required gene products may be grown in the 

10 absence of the compound whose target is to be identified and then introduced onto a 
solid medium containing the compound (and, where appropriate, also containing an 
agent which regulates the level of expression from the promoter). 

The identity of the underexpressed gene product which is the target of the 
compound may be determined using a variety of methods. For example, in some 

15 embodiments of the present invention, the nucleic acids present in the culture or 
collection of strains which was contacted with the compound may be compared to the 
nucleic acids present in a control culture or collection of strains which was not 
contacted with the compound to identify nucleic acids which are underrepresented in 
the culture or collection of strains contacted with the test compound relative to the 

20 control culture or strains. Alternatively, in some embodiments, the nucleic acids 
present in a culture or collection of strains contacted with the test compound may be 
analyzed to identify those nucleic acids which are missing or present at reduced levels 
without comparison to a control culture or collection of strains. 

In some embodiments of the present invention, the strains which proliferated 

25 more slowly in the culture or collection of strains ,i.e. strains having an decreased 
ability to proliferate in the presence of a test compound or which do not proliferate in 
the presence of a test compound, are identified as follows. Amplification products 
which are correlated with each of the underexpressed genes and which are 
distinguishable from one another are obtained from a culture or collection grown in 

30 the presence of a test compound. The amplification products are distinguished from 
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one another to determine whether a particular amplification product is 
undeirepresented in the culture or collection of strains. In some embodiments, the 
amplification products corresponding to each of the gene products have lengths which 
permit them to be distinguished from one another. In another embodiment, one or 
5 more of the amplification products have similar or identical lengths but are 
distinguishable from one another based on a detectable agent, such as a dye, attached 
thereto. In some embodiments, amplification products which are underrepresented are 
identified by comparing the amplification products from the culture or collection of 
strains which was contacted with the test compound to the amplification products 

10 from a culture or collection of strains which was not contacted with the test 
compound. Alternatively, amplification products which are underrepresented in the 
culture or collection of strains may be identified simply by determining which 
amplification products are missing or present at reduced levels in the culture or 
collection of strains. The above methods for generating distinguishable amplification 

15 products may be used in conjunction with any of the methods for generating strains 
which underexpress gene products required for proliferation described herein in order 
to facilitate the identification of strains which proliferate more slowly in the presence 
of a test compound. 

For example, in some embodiments of the present invention, each of the native 
20 promoters of each of the genes encoding gene product required for proliferation are 
replaced by a single desired replacement promoter. After growth of the culture or 
collection of strains containing the strains in which the promoters have been replaced 
in the presence of a test compound for a desired period of time, an amplification 
reaction is performed on nucleic acids obtained from the culture as follows. 
25 The nucleic acids from the culture or collection of strains are divided into at 

least two aliquots. In a preferred embodiment the nucleic acids from the culture or 
collection of strains are divided into four aliquots. A single primer complementary to 
a nucleotide sequence within the replacement promoter , within . the proliferation 
required genes, or within nucleic acid sequences adjacent to the promoter or 
30 proliferation required genes is divided into four groups Each group is labeled with a 
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distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and 
PET™ dyes obtainable from Applied Biosystems (Foster City, CA). For example, the 
DS-31 or DS-33 dye sets available from Applied Biosystems (Foster City, CA) may 
be used to label the primers. Each of the groups of labeled primers are added to each 
5 of the aliquots of the nucleic acids from the culture or collection of strains such that 
each aliquot of nucleic acid receives a single labeled primer with a single detectable 
dye thereon. 

Each of the aliquots of nucleic acids also receives a set of unlabeled primers, 
with each of the unlabeled primers being complementary to a nucleotide sequence 

10 within the promoter, within a nucleotide sequence which is unique to one of the genes 
encoding gene products required for proliferation which were placed under the control 
of the replacement promoter, or within nucleotide sequences adjacent to the promoter 
or proliferation required genes. Each of the aliquots receives primers unique to 1/N 
proliferation required genes which were placed under the control of the replacement 

15 promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under 
the control of the replacement promoter and was divided into four aliquots, then each 
of the four aliquots of nucleic acids from the culture or collection of strains would 
receive primers complementary to 25 of the genes). The unlabeled primers are 

20 selected so that each will yield an amplification product having a length 

distinguishable from the length of the amplification product produced with the other 
unlabeled primers. Preferably, the amplification products are between about 100- 
about 400 nucleotides in length, but any lengths which may be distinguished from 
each other may be used. In addition, in some of the embodiments some of the 

25 amplification products may have identical or very similar lengths but be 

distinguishable from one another due to labeling with distinguishable dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid 
aliquots. The amplification products are then separated by length to identify 
amplification products decreased representation or which are absent in the culture or 

30 collection of strains. The amplification products are then correlated with the 
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corresponding genes to determine which strains proliferated more slowly in the 
culture or collection of strains. If desired, amplification products having decreased 
representation in the culture may be identified by comparing the amplification 
products obtained from a culture or collection of strains which was contacted with the 

5 compound to amplification products obtained from a control culture or collection of 
strains which was not contacted with the compound. Alternatively, if desired, the 
amplification products which are missing or present at reduced levels in a culture 
which was contacted with the compound may be directly identified without 
comparison to a control culture which was not contacted with the compound. 

10 For example, in some embodiments, the amplification products from each of 

the nucleic acid aliquots are pooled and subjected to capillary electrophoresis. The 
amplification products are detected by detecting the fluorescent dyes attached thereto 
and their lengths are determined to identify those amplification products having 
decreased representation in the culture or collection of strains. Figures 1A and IB 

15 illustrate one embodiment of this method in which the absence of an amplification 
product from an amplification reaction performed on a culture comprising a plurality 
of strains underexpressing genes required for proliferation indicates that a test 
compound acts on the gene corresponding to the missing amplification product. 

Alternatively, in another embodiment, a first amplification reaction is 

20 performed on nucleic acids obtained from a culture or collection of strains which was 
contacted with the compound using a first primer complementary to a nucleotide 
sequence present upstream or downstream of all of the overexpressed genes (such as a 
primer complementary to a nucleotide sequence in a replacement promoter upstream 
of all of the overexpressed genes) and a set of primers complementary to a nucleotide 

25 sequence unique to each of the strains (such as a primer complementary to a 
nucleotide sequence within each of the proliferation-required genes). One of the two 
amplification primers for each of the proliferation required genes is labeled with a dye 
as described above. Preferably, the common primer complementary to a nucleotide 
sequence upstream or downstream of all of the overexpressed genes is labeled with the 

30 dye. The primers used in the amplification reaction are designed so that the 
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amplification product corresponding to each proliferation-required gene has a unique 
length. A second amplification reaction is conducted on a control culture or collection 
of strains which was not contacted with the compound using the same primers as in 
the first amplification reaction. The amplification products from the first 
5 amplification reaction are compared to those from the second amplification reaction to 
identify one or more amplification products which are underrepresented in the culture 
or collection of strains. For example, the amplification products from the first 
amplification reaction may be run in a separate lane of a polyacrylamide gel or a 
separate capillary than the amplification products from the second amplification 

10 reaction and the two lanes or capillaries are compared to one another. 

Alternatively, in some embodiments, the primers in the second amplification 
reaction are labeled with a different dye which is distinguishable from the dye used in 
the first amplification reaction. In this embodiment, the amplification reactions may 
be pooled and run in the same lane on a polyacrylamide gel or in the same capillary 

15 and the products from each amplification reaction are compared by comparing the 
amount of each dye present for each amplification product. Figures 2A and 2B 
illustrate one embodiment of this method in which the absence of an amplification 
product from the amplification reaction performed on a culture comprising a plurality 
of strains underexpressing genes required for proliferation which was contacted with 

20 the compound indicates that a test compound acts on the gene corresponding to the 
missing amplification product. 

If desired, rather than dividing the culture into aliquots, individual 
amplification reactions may be conducted on nucleic acids obtained from the culture 
or collection of strains. Each amplification reaction contains primers which will yield 

25 an amplification product specific for only one of the proliferation required genes. The 
resulting amplification products from each of the individual amplification reactions 
are pooled and amplification products having decreased representation in the culture 
are identified as described above. 

In one embodiment the representation of each strain in the culture may be 

30 assessed by hybridizing detectably labeled nucleic acids encoding the proliferation- 
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required gene products, or portions thereof, obtained from the culture to an array 
comprising nucleic acids encoding the gene products required for proliferation or 
portions thereof. Each nucleic acid encoding a gene product required for proliferation 
or portion thereof occupies a known location on the array. The signal from each 
5 location on the array is quantitated to identify those nucleic acids encoding a 
proliferation-required gene product which are underrepresented in the culture. If 
desired the hybridized nucleic acids from a culture which was contacted with the 
compound may be compared to the hybridized nucleic acids from a control culture 
which was not contacted with the compound. Alternatively, the hybridized nucleic 

10 acids from a culture which was contacted with the compound may be directly 
analyzed without comparison to nucleic acids from a control culture. 

Alternatively, each strain underexpressing a gene product required for 
proliferation may be constructed to contain a unique nucleic acid sequence (referred to 
herein as a 'tag**). The tag may be included in the chromosome of each strain or in an 

15 extrachromosomal vector. For example, the tag could be included in a vector 
encoding an antisense nucleic acid complementary to a gene encoding a gene product 
required for proliferation or a portion of such a gene or the tag may be included in the 
antisense nucleic acid itself . The representation of each strain in the culture may be 
assessed by performing an amplification reaction using primers complementary to 

20 each of the tags and quantitating the levels of the resulting amplification products to 
identify a tag which is underrepresented or absent from the culture. Since each tag 
corresponds to one strain, the strain which is underrepresented or absent from the 
culture may be identified. If desired the tags present in a culture which was contacted 
with the compound may be compared to the tags present in a control culture which 

25 was not contacted with the compound. Alternatively, the tags present in a culture 
which was contacted with the compound may be analyzed without comparison to a 
control culture. 

It will be appreciated that, if desired, unique tags may also be used in 
embodiments in which gene products required for proliferation are overexpressed. In 
30 some aspects of such embodiments, the tags may be within or adjacent to the promoter 
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which drives expression of the gene encoding the gene product. In such 
embodiments, the gene product which is overexpressed in strains which proliferate 
more rapidly in the culture may be identified by detecting the presence or amount of 
the unique tag corresponding to that gene product in the culture. 

5 In some embodiments of the invention, more than one strain may proliferate 

less rapidly in the presence of the compound. This may result from a variety of 
causes. For example, the concentration of the compound may not have been high 
enough to reduce the proliferation only in cells which underexpress one gene product 
(i.e. the target gene product). While strains which underexpress the target gene 

10 product will be the least prevalent strain in the culture, other strains may also be 
underrepresented. In such instances, the identity of the gene product in the strain 
which is least prevalent in the culture (or not recovered from the culture) may be 
identified by quantitating the levels of each of the genes encoding proliferation- 
required proteins in the culture. This may be accomplished by quantitative PCR, 

1 5 DNA sequencing, hybridization, or array technology as described above. 

In other instances, multiple strains will exhibit less rapid proliferation in the 
culture as a result of a common functional attribute. For example, the strains which 
proliferate less rapidly (or the strains which are not recovered from the culture) may 
each underexpress a gene product with a common enzymatic activity, such as serine 

20 protease activity for example. Alternatively, the strains which proliferate less rapidly 
(or the strains which are not recovered from the culture) may each underexpress a 
gene product with a common functional domain, such as a cAMP binding domain. In 
such instances, the common attribute of the strains which proliferate less rapidly (or 
the strains which are not recovered from the culture) may provide information as to 

25 the mode of action of the compound or the biochemical activity of the target of the 
compound. For example, if all of the underexpressed genes in the strains which 
proliferated less rapidly are serine proteases, the compound acts by inhibiting serine 
protease activity and the target protein is a serine protease. If desired, the compound 
may be derivatized and the efficacy of the derivatized compound against each of the 

30 strains which proliferated more rapidly may be assessed as described herein in order to 
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identify derivatives which are capable of interacting with a wide range of targets 
sharing a common activity or binding site (i.e. derivatives which have a greater ability 
to inhibit the proliferation of all the strains than the original compound) or to identify 
derivatives having greater specificity for a desired target (i.e. derivatives which have a 
5 greater specificity for one of the strains than the original compound). 

In some embodiments, rather than employing a single culture which contains 
multiple strains each of which underexpresses a proliferation-required gene product, 
the methods of the present invention may be performed using an array of individual 
strains (i.e. a collection of strains) each of which underexpresses a different 

10 proliferation-required gene product. For example, individual strains each 
underexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, 
where appropriate an agent which regulates the level of expression from the 
promoter). The level of proliferation of the strains in each of the wells is determined 

15 to identify a strain which proliferated less rapidly or which did not proliferate at all. 
The identity of the underexpressed gene product in the strain that proliferated less 
rapidly or which did not proliferate at all is determined as described above. 

In another embodiment, individual strains each underexpressing a different 
proliferation-required gene product (i.e. a collection of strains) are grown at different 

20 locations on a solid medium, such as an agar plate. The medium contains the 
compound and, where appropriate, an agent which regulates the level of expression 
from the promoter. The level of proliferation of each of the strains is determined to 
identify a strain which proliferated less rapidly (or a strain which is not recovered 
from the culture). The identity of the underexpressed gene product in the strain that 

25 proliferated less rapidly (or the strain which is not recovered from the culture) is 
determined as described above. 

The above methods may be used to prioritize compound development or to 
determine whether the compound has been previously identified or whether the target 
of the compound is the target of a previously identified drug. In particular, if the 

30 product is a natural product is advantageous to determine whether it has been 
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previously identified prior to investing significant effort in developing it. Thus, in 
some embodiments of the present invention, the target of a partially purified or 
purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known 
5 drugs. If the target is identical to that of a known diug, further development of the 
compound is halted. 

In some embodiments of the present invention, an array of strains each of 
which underexpresses a different gene product (i.e. a collection of strains) is grown on 
solid medium containing a compound to be evaluated. The location of each strain in 

10 the array and the gene product underexpressed by that strain is known. The pattern of 
• colonies which grow less rapidly or fail to grow in the presence of the compound is 
evaluated and compared to the pattern of colonies which grow less rapidly or fail to 
grow in the presence of previously identified drugs. If the pattern of colonies which 
grow less rapidly or fail to grow in the presence of the compound being evaluated is 

15 the same as the pattern of colonies which grow less rapidly or fail to grow in the 
presence of a previously identified drug, further development of the compound is 
halted. 

In another embodiment, the nucleotide sequence of the gene product in a strain 
which proliferated less rapidly (or a strain which was not recovered from the culture) 

20 in the assays described above is compared to the nucleotide sequence of gene products 
from heterologous organisms to determine the likely spectrum of species whose 
growth would be inhibited by the compound. If the gene product has a high degree of 
homology to gene products from heterologous species, it is likely that the compound 
would also inhibit the growth of these heterologous species. Homology may be 

25 determined using any of a variety of methods familiar to those skilled in the art. For 
example, homology may be determined using a computer program such as BLASTP 
or FASTA. The ability of the compound to inhibit the growth of the heterologous 
species may then be confirmed by comparing the growth of cells of the heterologous 
species in the presence and absence of the compound. 
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Current methods for identifying the target of compounds which inhibit cellular 
proliferation are laborious and time consuming. The above methods may be 
employed to allow the targets of a large number of compounds to be rapidly 
identified. In such methods, the methods described above are simultaneously 
5 performed for each of a large number of compounds. For example, the compounds 
may be members of a library of compounds generated using combinatorial-chemistry 
or members of a natural product library. In such methods, a plurality of cultures each 
comprising a plurality of strains each of which underexpresses a different gene 
product required for proliferation or a plurality of collections of individual strains each 

10 of which underexpresses a different gene product required for proliferation is 
obtained. Each culture or collection of strains is contacted with a different compound 
in the library and the target of the compound is identified as described above. 

In some embodiments of the present invention, strains are constructed in which 
a nucleic acid complementary to a gene encoding a gene product required for 

15 proliferation, or a portion thereof (i.e. a nucleic acid encoding an antisense nucleic 
acid to the gene encoding the proliferation required gene product or a portion thereof) 
is operably linked to a regulatable promoter. A culture comprising a plurality of such 
strains wherein each strain expresses an antisense nucleic acid against a different gene 
product required for proliferation is grown in the presence of varying levels of a 

20 compound which inhibits proliferation and in the presence of varying levels of an 
agent which regulates the level of transcription from the regulatable promoter. 
Nucleic acids samples are obtained from the culture, detectably labeled and hybridized 
to a solid support comprising nucleic acids containing the genes encoding the 
proliferation-required gene products or a portion thereof. The level of hybridization is 

25 quantitated for each nucleic acid encoding each of the proliferation-required gene 
products to determine the rate at which each of the strains proliferated in the culture. 
If the antisense nucleic acid expressed by a strain in the culture is not complementary 
to all or a portion of the gene encoding the target of the compound (i.e. a nonspecific 
strain), then the hybridization intensity for that strain will not be correlated with the 

30 concentration of the compound (see Figure 3), while if the antisense nucleic acid 
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expressed by a strain in the culture is complementary to all or a portion of the gene 
encoding the target of the compound, the hybridization intensity for that strain will be 
intimately correlated with the concentration of the compound (see Figure 4). In this 
manner, the target of the compound may be identified. It will be appreciated that, as 
5 described above, rather than growing the strains in a single culture, each strain may be 
grown in a different location on a solid medium or in a different well of a multiwell 
plate. 

The methods described herein may be performed simultaneously for each of a 
plurality of compounds which inhibit proliferation to allow the targets of those 

1 0 compounds to be rapidly identified. 

Some embodiments of the present invention are summarized on the following 
pages. It will be appreciated that the present invention may be applied to cultures of 
any organism and that any gene product required for proliferation of the organism may 
be overexpressed or underexpressed. Accordingly, the organisms and gene products 

15 described in the following examples are exemplary only and do not limit the scope of 
the present invention. 

Genes required for cellular proliferation for use in the present invention may 
be identified from the literature, may be identified using the following methods, or 
may be identified using other methods familiar to those skilled in the art. In some 

20 embodiments of the present invention, the culture comprises a strain in which a gene 
product selected from the group consisting of a gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

25 3796-3800, 3806-4860, 5916-10012, and 14111-14944, and a gene product 
comprising an amino acid sequence selected from the group consisting of SEQ ID 
NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is overexpressed or 
underexpressed. The identification of nucleic acids comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, nucleic acids comprising 

30 a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 3796- 
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3800, 3806-4860, 5916-10012, and 14111-14944 and gene products comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-14110 and 14945-15778 are described below. 

5 EXAMPLE 1 

Identification of Genes Required for Cellular Proliferation by Expressing Antisense 
RNA Complementary to at least a Portion of a Gene Required for Cellular 

Proliferation 

Random genomic fragments are obtained from the organism in which it is 

10 desired to identify genes required for cellular proliferation. The random genomic 
fragments may be generated by a partial digestion with a restriction enzyme, 
mechanical shearing, using techniques such as sonication and nebulization, or DNAsel 
digestion. The random genomic fragments are operably linked to a regulatable 
promoter in a vector. In those instances where the inserted genomic fragments are in an 

15 antisense orientation with respect to the promoter, the transcript produced is 
complementary to at least a portion of an mRNA encoding a gene product such that they 
interact with sense mRNA produced from various genes and thereby decrease the 
translation efficiency or the level of the sense messenger RNA (mRNA) thus decreasing 
production of the protein encoded by these sense mRNA molecules. In cases where the 

20 sense mRNA encodes a protein required for proliferation, cells grown under inducing 
conditions fail to grow or grow at a substantially reduced rate. Additionally, in cases 
where the transcript produced is complementary to at least a portion of a non-translated 
RNA and where that non-translated RNA is required for proliferation, cells grown under 
inducing conditions also fail to grow or grew at a substantially reduced rate. In contrast, 

25 cells grown under non-inducing conditions grow at a normal rate. The genes to which 
the antisense nucleic acids are complementary are then identified and utilized in the 
methods of the present invention. Thus, to identify genes required for cellular 
proliferation, the extent of proliferation of cells containing the vectors in the presence 
of an agent which induces transcription from the regulatable promoter is compared to 

30 the extent of proliferation of cells in the absence of the agent. Those cells which grow 
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well in the absence of the agent but exhibit significantly reduced proliferation in the 
presence of the agent contain a vector encoding an antisense nucleic acid 
complementary to at least a portion of a gene required for cellular proliferation. 

The above method was used to identify genes required for cellular proliferation 
5 in Escherichia coli, Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis. The identification 
of genes required for cellular proliferation in E. coli, Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcus faecalis has been described in the following U.S. Patent Applications, 

10 the disclosures of which are incorporated herein by reference in their entireties: U.S. 
Patent Application Serial Number 09/815,242, filed March 21, 2001; U.S. Patent 
Application Serial Number 09/492709, filed January 27, 2000; U.S. Patent 
Application Serial Number 09/711164, filed November 9, 2000; U.S. Patent 
Application Serial Number 09/741669, filed December 19, 2000 and U.S. Patent 

15 Application Serial Number 09/815,242 filed March 21, 2001. The methods used to 
identify these genes required for cellular proliferation are summarized below. 

To identify genes required for proliferation of E. coli, random genomic 
fragments were cloned into the IPTG-inducible expression vector pLEX5BA (Krause 
et aL, I Mol. Biol. 274: 365 (1997), the disclosure of which is incorporated herein by 

20 reference in its entirety) or a modified version of pLEXSBA, pLEX5BA-3' in which a 
synthetic linker containing a T7 terminator was ligated between the PstI and Hindin 
sites of pLEX5BA. In particular, to construct pLEX5BA-3', the following 
oligonucleotides were annealed and inserted into the PstI and Hindin sites of 
pLEX5BA: 

25 5 1 -GTCTAGCATAACCCCTTGGGGCCTCTAAACGGGTCCTTGAGGGGTTTTTTGA- 

3 1 (SEQ ID NO: 15779) CORRECT SEQ ID NOS TO BE INSERTED 
THROUGHOUT THE APPLICATION 

5 1 -AGCTTCAAAAAACCCCTCAAGGACCCGTTTAGAGGCCCCAAGGGGTTAT 
30 GCTAGACTGCA-3 1 (SEQ ID NO: 15780) 



128 



WO 02/086097 



PCT/US02/03987 



Random fragments of E. coli genomic DNA were generated by DNAsel 
digestion or sonication, filled in with T4 polymerase, and cloned into the Smal site of 
pLEXSBA or pLEX5BA-3\ Upon activation or induction, the promoter transcribed 
5 the random genomic fragments 

To study the effects of transcriptional induction in liquid medium, growth curves 
were carried out by back diluting cultures 1 :200 into fresh media with or without 1 mM 
IPTG and measuring the OD 450 every 30 minutes (min). To study the effects of 
transcriptional induction on solid medium, 10 2 , 10\ 10 4 , 10 5 , 10 6 , 10 7 and 10 8 fold 
10 dilutions of overnight cultures were prepared. Aliquots of from 0.5 to 3 \x\ of these 
dilutions were spotted on selective agar plates with or without 1 mM IPTG. After 
overnight incubation, the plates were compared to assess the sensitivity of the clones to 
IPTG. 

Of the numerous clones tested, some clones were identified as containing a 
15 sequence that inhibited E. coli growth after IPTG induction. Accordingly, the gene to 
which the inserted nucleic acid sequence corresponds, or a gene within the operon 
containing the inserted nucleic acid, is required for proliferation in E, coli. 

Nucleic acids required for proliferation of Staphylococcus aureus, Salmonella 
typhimurium, and Klebsiella pneumoniae were identified as follows. Randomly 
20 generated fragments of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis genomic DNA were 
transcribed from inducible promoters. 

In the case of Staphylococcus aureus, a novel inducible promoter system, 
XylTS, comprising a modified T5 promoter fused to the xylO operator from the xylA 
25 promoter of Staphylococcus aureus was used. The promoter is described in U.S. 

Patent Application Serial Number 10/032,393, the disclosure of which is incorporated 
herein by reference in its entirety. Transcription from this hybrid promoter is 

inducible by xylose. 

Randomly generated fragments of Salmonella typhimurium genomic DNA 
30 were transcribed from an IPTG inducible promoter in pLEX5BA (Krause et al., J. 
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Mol. Biol. 274: 365 (1997) or a derivative thereof. Randomly generated fragments of 
Klebsiella pneumoniae genomic DNA were expressed from an IPTG inducible 
promoter in pLEX5BA-Kan. To construct pLEXSBA-kan, pLEX5BA was digested 
to completion with Claim order to remove the bla gene. Then the plasmid was treated 
5 with a partial Notl digestion and blunted with T4 DNA polymerase. A 3.2 kbp 
fragment was then gel purified and ligated to a blunted 1.3 kbp kan gene from pKanrc. 
Kan resistant transformants were selected on Kan plates. Orientation of the kan gene 
was checked by Smal digestion. A clone, which had the kan gene in the same 
orientation as the bla gene, was used to identify genes required for proliferation of 

1 0 Klebsiella pneumoniae. 

Randomly generated fragments of Pseudomonas aeruginosa genomic DNA 
were transcribed from a two-component inducible promoter system. Integrated on the 
chromosome was the T7 RNA polymerase gene regulated by lacXNSI lacO 
(Brunschwig, E. and Darzins, A. 1992. Gene 111:35-41, the disclosure of which is 

15 incorporated herein by reference in its entirety). On a separate plasmid, a T7 gene 10 
promoter, which is transcribed by T7 RNA polymerase, was fused with a lacO 
operator followed by a multiple cloning site. 

In the case of Staphylococcus aureus, a shotgun library of Staphylococcus 
aureus genomic fragments was cloned into the vector pXyIT5-P15a, which harbors 

20 the XylT5 inducible promoter. The vector was linearized at a unique BamUI site 
immediately downstream of the XyIT5 promoter/operator. The linearized vector was 
treated with shrimp alkaline phosphatase to prevent reclosure of the linearized ends. 
Genomic DNA isolated from Staphylococcus aureus strain RN450 was folly digested 
with the restriction enzyme Saul A , or , alternatively, partially digested with DNase I 

25 and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic 
fragments between 200 and 800 base pairs in length were selected by gel purification. 
The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 0.1 to 1, and ligated to form a shotgun 
library. 
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The ligated products were transformed into electrocompetent E. coli strain 
XL 1 -Blue MRF' (Stratagene) and plated on LB medium with supplemented with 
carbenicillin at 100 jag/ml. Resulting colonies numbering 5 x 10 s or greater were 
scraped and combined, and were then subjected to plasmid purification. 

5 The purified library was then transformed into electrocompetent 

Staphylococcus aureus RN4220. Resulting transformants were plated on agar 
containing LB + 0.2% glucose (LBG medium) + chloramphenicol at 15 |ig/ml 
(LBG+CM15 medium) in order to generate 100 to 150 platings at 500 colonies per 
plating. The colonies were subjected to robotic picking and arrayed into wells of 384 

10 well culture dishes. Each well contained 100^1 of LBG + CM15 liquid medium. 
Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was 
robotically gridded onto solid LBG + CM 15 medium with or without 2% xylose. 
Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed 
colonies that were growth-compromised in the presence of xylose. 

1 5 Arrayed colonies that were growth-sensitive on medium containing 2% xylose, 

yet were able to grow on similar medium lacking xylose, were subjected to further 
growth sensitivity analysis as follows: Colonies from the plate lacking xylose were 
manually picked and inoculated into individual wells of a 96 well culture dish 
containing LBG + CM15, and were incubated for 16 hours at 37°C. These cultures 

20 were robotically diluted 1/100 into fresh medium and allowed to incubate for 4 hours 
at 37°C, after which they were subjected to serial dilutions in a 384 well array and 
then gridded onto media containing 2% xylose or media lacking xylose. After growth 
for 16 hours at 37°C, the arrays that resulted on the two media were compared to each 
other. Clones that grew similarly at all dilutions on both media were scored as a 

25 negative and were no longer considered. Clones that grew on xylose medium but 
failed to grow at the same serial dilution on the non-xylose plate were given a score 
based on the differential, i.e. should the clone grow at a serial dilution of 10 4 or less on 
the xylose plate and grow -at a serial dilution of 10 8 or less on the non-xylose plate, 
then the corresponding clone received a score of "4" representing the log difference in 

30 growth observed. 
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For Salmonella typhimurium and Klebsiella pneumoniae growth curves were 
carried out by back diluting cultures 1:200 into fresh media containing 1 mM IPTG or 
media lacking IPTG and measuring the OD 450 every 30 minutes (min). To study the 
effects of transcriptional induction on solid medium, 10 2 , 10\ 10 4 , 10 5 , 10 6 , 10 7 and 10 8 
5 fold dilutions of overnight cultures were prepared. Aliquots of from 0.5 to 3 pi of these 
dilutions were spotted on selective agar plates with or without 1 mM TP TG. After 
overnight incubation, the plates were compared to assess the sensitivity of the clones to 
IPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were 

10 identified as follows. Randomly generated fragments of Pseudomonas aeruginosa 
genomic DNA were transcribed from a two-component inducible promoter system. 
Integrated on the chromosome was the T7 RNA polymerase gene regulated by 
lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. Gene 111:35-41). On an 
expression plasmid there was a T7 gene 10 promoter, which is transcribed by T7 RNA 

15 polymerase, fused with a lacO operator followed by a multiple cloning site. 
Transcription from this hybrid promoter is inducible by IPTG. Should the genomic 
DNA downstream of the promoter contain, in an antisense orientation, at least a 
portion of an mRNA encoding a gene product involved in proliferation, then induction 
of expression from the promoter will result in detectable inhibition of proliferation. 

20 A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned 

into the vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the 
T7/acO inducible promoter. The vector was linearized at a unique Smal site 
immediately downstream of the TllacO promoter/operator. The linearized vector was 
treated with shrimp alkaline phosphatase to prevent reclosure of the linearized ends. 

25 Genomic DNA isolated from Pseudomonas aeruginosa strain PAOl was partially 
digested with DNase I and "blunt-ended" by incubating with T4 DNA polymerase. 
Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized 
and dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun 

30 library. 
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The ligated products were transformed into electrocompetent E. coli strain 
XLl-Blue MRF' (Stratagene) and plated on LB medium with carbenicillin at 100 
^ig/ml or Streptomycin 100 fig/ml. Resulting colonies numbering 5 x 10 s or greater 
were scraped and combined, and were then subjected to plasmid purification. 
5 The purified library was then transformed into electrocompetent Pseudomonas 

aeruginosa strain PAOl. Resulting transformants were plated on LB agar with 
carbenicillin at 100 ng/ml or Streptomycin 40 ng/ml in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking 
and arrayed into wells of 384 well culture dishes. Each well contained 100 ^1 of LB + 

10 CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well dishes were 
incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without 1 mM IPTG. Gridded 
plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies 
that were growth-compromised in the presence of IPTG. 

15 Arrayed colonies that were growth-sensitive on medium containing 1 mM 

IPTG, yet were able to grow on similar medium lacking IPTG, were subjected to 
further growth sensitivity analysis as follows: Colonies from the plate lacking IPTG 
were manually picked and inoculated into individual wells of a 96 well culture dish 
containing LB + CB100 or Streptomycin 40, and were incubated for 16 hours at 30°C. 

20 These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
384 well array and then gridded onto media with and without 1 mM IPTG. After 
growth for 16 hours at 37°C, the arrays of serially diluted spots that resulted were 
compared between the two media. Clones that grew similarly at all dilutions on both 

25 media were scored as a negative and were no longer considered. Clones that grew on 
IPTG medium but failed to grow at the same serial dilution on the non-IPTG plate 
were given a score based on the differential, i.e. should the clone grow at a serial 
dilution of 10 4 or less on.the IPTG plate and grow at a serial dilution.of .10* or less on 
the IPTG plate, then the corresponding clone received a score of "4" representing the 

30 log difference in growth observed. 
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Following the identification of those vectors that, upon induction, negatively 
impacted Pseudomonas aeruginosa growth or proliferation, the inserts or nucleic acid 
fragments contained in those vectors were isolated for subsequent characterization. 
Vectors of interest were subjected to nucleic acid sequence determination. 
5 Nucleic acids involved in proliferation of E. faecalis were identified as 

follows. Randomly generated fragments of genomic DNA were expressed from the 
vectors pEPEF3 or pEPEF14, which contain the CP25 or P59 promoter, respectively, 
regulated by the xyl operator/repressor. Should the genomic DNA downstream of the 
promoter contain, in an antisense orientation, at least a portion of a mRNA encoding a 

1 0 gene product involved in proliferation, then induction of expression from the promoter 
will result in detectable inhibition of proliferation. 

A shotgun library of E. faecalis genomic fragments was cloned into the vector 
pEPEF3 or pEPEF14, which harbor xylose inducible promoters. The vector was 
linearized at a unique Smal site immediately downstream of the promoter/operator. 

15 The linearized vector was treated with alkaline phosphatase to prevent reclosure of the 
linearized ends. Genomic DNA isolated from E faecalis strain OG1RF was partially 
digested with DNase I and "blunt-ended" by incubating with T4 DNA polymerase. 
Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized 

20 and dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun 
library. 

The ligated products were transformed into electrocompetent E. coli strain 
TOP10 cells (Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 
Hg/ml. Resulting colonies numbering 5 x 10 s or greater were scraped and combined, 
25 and were then subjected to plasmid purification. 

The purified library was then transformed into electrocompetent E. faecalis 
strain OG1RF. Resulting transformants were plated on Todd-Hewitt (TH) agar with 
erythromycin at 10 (ig/mi in order to generate 100 to 150 platings at 500 colonies per 
plating. The colonies were subjected to robotic picking and arrayed into wells of 384 
30 well culture dishes. Each well contained 100 of THB + Erm 10 jig/mL Inoculated 
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384 well dishes were incubated 16 hours at room temperature, and each well was 
robotically gridded onto solid TH agar + Enn with or without 5% xylose. Gridded 
plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies 
that were growth-compromised in the presence of xylose. 
5 Arrayed colonies that were growth-sensitive on medium containing 5% xylose, 

yet were able to grow on similar medium lacking xylose, were subjected to further 
growth sensitivity analysis. Colonies from the plate lacking xylose were manually 
picked and inoculated into individual wells of a 96 well culture dish containing THB 
+ Enn 10, and were incubated for 16 hours at 30°C. These cultures were robotically 

10 diluted 1/100 into fresh medium and allowed to incubate for 4 hours at 37°C, after 
which they were subjected to serial dilution on plates containing 5% xylose or plates 
lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted spots 
that resulted were compared between the two media. Colonies that grew similarly on 
both media were scored as a negative and corresponding colonies were no longer 

15 considered. Colonies on xylose medium that failed to grow to the same serial dilution 
compared to those on the non-xylose plate were given a score based on the 
differential. For example, colonies on xylose medium that only grow to a serial 
dilution of -4 while they were able to grow to -8 on the non-xylose plate, then the 
corresponding transformant colony received a score of "4" representing the log 

20 difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively 
impacted E. faecalis growth or proliferation, the inserts or nucleic acid fragments 
contained in those expression vectors were isolated for subsequent characterization. 
The inserts in the vectors of interest were subjected to nucleotide sequence 

25 determination. 

It will be appreciated that other restriction enzymes and other endonucleases or 
methodologies may be used to generate random genomic fragments. In addition, 
random genomic fragments may be generated by mechanical shearing. Sonication and 
nebulization are two such techniques commonly used for mechanical shearing of 

30 DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transcribing Nucleic Acid 
Fragments with Detrimental Effects on Proliferation of Escherichia colt 
Staphylococcus aureus. Salmonella twhimurium. Klebsiella pneumoniae. 
5 Pseudomonas aeruginosa or Enterococcus faecalis 

The nucleotide sequences of the nucleic acid sequences which inhibited the 
growth of Escherichia coli were determined using plasmid DNA isolated using 
QIAPREP (Qiagen, Valencia, CA) and methods supplied by the manufacturer. The 
primers used for sequencing the inserts were 5' - TGTTTATCAGACCGCTT - 3' (SEQ 

10 ID NO: 15781) and 5' - ACAATTTCACACAGCCTC - 3' (SEQ ID NO: 15782). 
These sequences flank the polylinker in pLEX5B A. 

The nucleotide sequences of the nucleic acid sequences which inhibited the 
growth of Staphylococcus aureus were determined as follows. Staphylococcus aureus 
were grown in standard laboratory media (LB or TB with 15 ug/ml Chloramphenicol 

15 to select for the plasmid). Growth was carried out at 37°C overnight in culture tubes 
or 2 ml deep well microtiter plates. 

Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) 
were centrifuged and the cell pellets resuspended in 1.5 mg/ml solution of lysostaphin 
(20 (Lil/ml of original culture) followed by addition of 250 \x\ of resuspension buffer 

20 (Qiagen). Alternatively, cell pellets were resuspended directly in 250 jal of 
resuspension buffer (Qiagen) to which 5-20 \i\ of a 1 mg/ml lysostaphin solution were 
added. 

DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep 
kits according to the instructions provided by the manufacturer. 
25 The genomic DNA inserts were amplified from the purified plasmids by PCR 

as follows. 

1 \xl of Qiagen purified plasmid was put into a total reaction volume of 25 \il 
Qiagen Hot Start PCR mix. For Staphylococcus aureus, the following primers were 
used in the PCR reaction: 
30 pXylTSF: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1 5783) 
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LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 15784) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella 
pneumoniae. For Salmonella typhimurium and Klebsiella pneumoniae the following 
primers were used: 
5 5' - TGTTTTATCAGACCGCTT - 3' (SEQ ID NO: 15784) and 
5^ACAATTTCACACAGCCTC-3* (SEQ ID NO: 15782 
PCR was carried out in a PE GenAmp with the following cycle times: 
Stepl. 95°C15min 
Step 2. 94° C 45 sec 
10 Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
Step 6. 72° CIO minutes 
Step 7. 4° C hold 

15 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 
manufacturer's instructions. 

For Pseudomonas aeruginosa, plasmids from transformant colonies that 
received a dilution plating score of "2" or greater were isolated to obtain the genomic 
DNA insert responsible for growth inhibition as follows. Pseudomonas aeruginosa 

20 were grown in standard laboratory media (LB with carbenicillin at 100 ng/ml or 
Streptomycin 40 jig/ml to select for the plasmid). Growth was carried out at 30°C 
overnight in 100 ul culture wells in microtiter plates. To amplify insert DNA 2 ul of 
culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 
well microtiter plates. For plasmid pEP5S the following primers were used in the PCR 

25 reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 15785) 
P StrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 15786) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
30 Step 2. 94° C 45 sec 
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Step 3. 54° C 45 sec 

Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 
5 Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen 

Hot Start PCR mix. The following primers were used in the sequencing reaction: 
10 T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 15787) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 94°C15min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 
15 Step 4. 60C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 
manufacturer's instructions. 

20 For E. faecalis, plasmids from transformant colonies that received a dilution 

plating score of "2" or greater were isolated to obtain the genomic DNA insert 
responsible for growth inhibition as follows. E. faecalis were grown in THB 10 jig/ml 
Erm at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 
DNA 2 ul of culture were placed into 25 \xl Qiagen Hot Start PCR mix. PCR 

25 reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

P XylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 15783) and the 
pEP/pAKl primer. 

PCR was carried out in a PE GenAmp with the following cycle times: 
30 Step 1. 95° C 15min 
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Step 2. 94° C 45 sec 
Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
5 Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen 
1 0 Hot Start PCR mix. The following primers were used in the PCR reaction: 

pXylTS: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 15783) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94° C 15min 

Step 2. 96° C 10 sec 
15 Step 3. 50° C 5 sec 

Step 4. 60°C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according 
20 to the manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were 
subjected to automated sequencing. The nucleotide sequences of the antisense nucleic 
acids which inhibited the proliferation of Escherichia coli, Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
25 Enterococcus faecalis are listed in the accompanying Sequence Listing as SEQ ID 
NOs.: 8-3795. 

EXAMPLE 3 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleic acid sequences of the subcloned E. coli genomic fragments obtained 
30 from the vectors discussed above were compared to known E. coli sequences in 
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GenBank using BLAST version 1.4 or version 2.0.6 using the following default 
parameters: Filtering off, cost to open a gap=5, cost to extend a gap=2, penalty for a 
mismatch in the blast portion of run=-3, reward for a match in the blast portion of run=l , 
expectation value (e)=10.0, word size=l 1, number of one-line descriptions=100 5 number 
5 of alignments to show (B)=100. BLAST is described in Altschul, J Mol Biol. 215:403- 
10 (1990), the disclosure of which is incorporated herein by reference in its entirety. 
The vectors were found to contain nucleic acid sequences in both the sense and antisense 
orientations. The presence of known genes, open reading frames, and ribosome binding 
sites was determined by comparison to public databases holding genetic information and 

10 various computer programs such as the Genetics Computer Group programs FRAMES 
and CODONPREFERENCE. Clones were designated as "antisense" if the cloned 
fragment was oriented to the promoter such that the RNA transcript produced was 
complementary to the expressed mRNA (or non-translated RNA) from a chromosomal 
locus. Clones were designated as "sense" if they coded for an RNA fragment that was 

1 5 identical to a portion of a wild type mRNA from a chromosomal locus. 

The nucleotide sequences of the subcloned fragments from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or 
Enterococcus faecalis obtained from the expression vectors discussed above were 
compared to known sequences from Staphylococcus aureus, Salmonella typhimurium, 

20 Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis and other 
microorganisms as follows. First, to confirm that each clone originated from one 
location on the chromosome and was not chimeric, the nucleotide sequences of the 
selected clones were compared against the Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 

25 faecalis genomic sequences to align the clone to the correct position on the 
chromosome. The NCBI BLASTN v 2.0.9 program was used for this comparison, 
and the incomplete Staphylococcus aureus genomic sequences licensed from TIGR, as 
well as the NCBI nonredundant GenBank database were used as the source of 
genomic data. Salmonella typhimurium sequences were compared to sequences 

30 available from the Genome Sequencing Center 
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(http://genome.wusti.edu/gsc/salmonella.shtml), and the Sanger Centre 
(http://www.sanger.ac.uk/projects/S^_typhi). Pseudomonas aeruginosa sequences 
were compared to a proprietary database and the NCBI GenBank database. The E. 
faecalis sequences were compared to a proprietary database. 
5 The BLASTN analysis was performed using the default parameters except that 

the filtering was turned off. No further analysis was performed on inserts which 
resulted from the ligation of multiple fragments. 

In general, antisense molecules and their complementary genes are identified 
as follows. First, all possible full length open reading frames (ORFs) are extracted 

10 from available genomic databases. Such databases include the GenBank 
nonredundant (nr) database, the unfinished genome database available from TIGR and 
the PathoSeq database developed by Incyte Genomics. The latter database comprises 
over 40 annotated bacterial genomes including complete ORF analysis. If databases 
are incomplete with regard to the bacterial genome of interest, it is not necessary to 

15 extract all ORFs in the genome but only to extract the ORFs within the portions of the 
available genomic sequences which are complementary to the clones of interest. 
Computer algorithms for identifying ORFs, such as GeneMark, are available and well 
known to those in the art. Comparison of the clone DNA to the complementary 
ORF(s) allows determination of whether the clone is a sense or antisense clone. 

20 Furthermore, each ORF extracted from the database can be compared to sequences in 
well annotated databases including the GenBank (nr) protein database, SWISSPROT 
and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to 
identify antisense clones corresponding to genes encoding non-translated RNAs. 

25 Each of the cloned nucleic acid sequences discussed above which inhibited 

proliferation of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis was used to identify 
the corresponding Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis ORFs in the 

30 PathoSeq v.4,1 (March 2000 release) database of microbial genomic sequences. For 
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this purpose, the NCBI BLASTN 2.0.9 computer algorithm was used. The default 

parameters were used except that filtering was turned off. The default parameters for 

the BLASTN and BLASTX analyses were: 

Expectation value (e)=10 

5 Alignment view options: pairwise 

Filter query sequence (DUST with BLASTN, SEG with others)=T 
Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 

X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 
1 0 Show GFs in deflines=F 

Penalty for a nucleotide mismatch (BLASTN only)-- 3 

Reward for a nucleotide match (BLASTN only)=l 

Number of one-line descriptions (V)=500 

Number of alignments to show (B)=250 
1 5 Threshold for extending hits=default 

Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLAST[nx] only=l 

Number of processors to use=l 
20 SeqAlign file 

Believe the query defline=F 

Matrix=BLOSUM62 

Word Size= default 

Effective length of the database (use zero for the real size)=0 
25 Number of best hits from a region to keep=100 

Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size>=0 
Query strands to search against database (for BLAST[nx] and TBLASTX), 3 is 
both, 1 is top, 2 is bottom=3 
30 Produce HTML output~F 

Alternatively, ORFs were identified and refined by conducting a survey of the 

public and private data sources. Full-length gene protein and nucleotide sequences for 

these organisms were assembled from various sources. For Pseudomonas aeruginosa y 

gene sequences were adopted from the Pseudomonas genome sequencing project 

35 (downloaded from http://www.Dseudomonas.com) . For Klebsiella pneumoniae, 

Staphylococcus aureus, Streptococcus pneumoniae and Salmonella typhi, genomic 

sequences from PathoSeq v 4. 1 (Mar 2000 release) was reanalyzed for ORFs using the 
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gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 451 
Bishop St., N.W., Suite B, Atlanta, GA, 30318, USA. 

Antisense clones were identified as those clones for which transcription from 
the inducible promoter would result in the expression of an RNA antisense to a 
5 complementary ORF, intergenic or intragenic sequence. 

It will be appreciated that ORFs may also be identified using databases other 
than PathoSeq. For example, the ORFs may be identified using the methods described 
in U.S. Provisional Patent Application Serial Number 60/191,078, filed March 21, 
2000, the disclosure of which is incorporated herein by reference in its entirety. 

10 The ORFs which correspond to the antisense nucleic acids which inhibited 

proliferation of Escherichia coli, Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis are listed 
in the accompanying Sequence Listing as SEQ ID NOs.: 3796-3800, 3806-4860, and 
5916-10012, The polypeptides encoded by the identified ORFs are provided in the 

15 accompanying Sequence Listing as SEQ ID NOs.: 3801-3805, 4861-5915, and 10013- 
14110. 

In other embodiments, the culture comprises a strain in which a gene product 
encoded by a homologous coding nucleic acid as defined above is overexpressed or 
underexpressed. In further embodiments, the culture comprises a strain in which a 
20 homologous polypeptide as defined above is overexpressed or underexpressed. 

Homologous coding nucleic acids may be obtained as described in Example 4 

below. 

EXAMPLE 4 

Identification of Homologous Coding Nucleic Acids. Homologous Antisense Nucleic 

25 Acids or Homologous Polypeptides 

Homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides from other pathogenic microorganisms (including nucleic 
acids homologous to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, and 14111-14944, nucleic acids homologous to the antisense nucleic acids of 

30 SEQ ID NOs.: 8-3795, and polypeptides homologous to the polypeptides of SEQ ID 
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NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778) maybe identified using 
methods such as those described below. 

For example, in some embodiments, the proliferation-required nucleic acids, 
antisense nucleic acids, and polypeptides from Staphylococcus aureus, Salmonella 
5 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa,. 
Staphylococcus aureus, Salmonella typhi, or Candida albicans described herein 
(including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, 

10 and 14111-14944, the antisense nucleic acids of SEQ ID NOs: 8-3795, and the 
polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945- 
15778) may be used to identify homologous coding nucleic acids, homologous 
antisense nucleic acids or homologous polypeptides required for proliferation in 
prokaryotes and eukaryotes. For example, nucleic acids or polypeptides required for the 

15 proliferation of protists, such as Plasmodium spp.; plants; animals, such as Entamoeba 
spp. and Contracaecum spp; and fungi including Candida spp., (e.g., Candida 
albicans), Cryptococcus neoformans, and Aspergillus fumigatus may be identified. In 
one embodiment of the present invention, monera, specifically bacteria, including both 
Gram positive and Gram negative bacteria, are probed to identify genes required for 

20 cellular proliferation. Likewise, homologous antisense nucleic acids may also be 
identified. 

The genes and polypeptides required for the proliferation of Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

25 influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, Salmonella typhi, or Candida albicans (including the nucleic 
acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, the 
sequences complementary to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944, and the polypeptides of SEQ ID NOs.: 3801- 

30 3805, 4861-5915, 10013-14110 and 14945-15778) can be used to identify 
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homologous coding nucleic acids or homologous polypeptides required for 
proliferation from these and other organisms using methods such as nucleic acid 
hybridization and computer database analysis. Likewise, the antisense nucleic acids 
which inhibit proliferation of Staphylococcus aureus, Salmonella typhimurium, 
5 Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the antisense nucleic acids of SEQ ID NOs.: 8-3795 or the 
sequences complementary thereto) may also be used to identify homologous antisense 

10 nucleic acids using nucleic acid hybridization or computer database analysis. 

For example, the nucleic acid sequences from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

15 Staphylococcus aureus, Salmonella typhii, or Candida albicans (including the nucleic 
acids of SEQ ID NOs,: 3796-3800, 3806-4860, 5916-10012, and 141 11-14944 and the 
antisense nucleic acids of SEQ ID NOs. 8-3795) are used to screen genomic libraries 
generated from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, 

20 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhi, or 
Candida albicans and other bacterial or fungal species of interest For example, the 
genomic library may be from Gram positive bacteria, Gram negative bacteria or other 
organisms including Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 

25 Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

30 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
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Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, 
Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsxdatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, 
5 Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella 
paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

10 Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, 
Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
or any species falling within the genera of any of the above species, including 
coagulase negative species of Staphylococcus. In some embodiments, the genomic 
library may be from an organism other than E. coli. 

15 Standard molecular biology techniques are used to generate genomic libraries 

from various cells or microorganisms. In one aspect, the libraries are generated and 
bound to nitrocellulose paper. The nucleic acids of SEQ ID NOs, 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944 or SEQ ID NOs.: 8-3795, or portions thereof, can 
then be used as probes to screen the libraries for homologous sequences. 

20 For example, the libraries may be screened to identify homologous coding 

nucleic acids or homologous antisense nucleic acids comprising nucleotide sequences 
which hybridize under stringent conditions to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795, nucleic acids comprising nucleotide sequences 
which hybridize under stringent conditions to a fragment comprising at least 10, 15, 

25 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of 
one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which 
hybridize under stringent conditions to a nucleic acid complementary to one of SEQ 
ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize 
under stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 

30 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the sequence 
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complementary to one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 
14111-14944, nucleic acids comprising nucleotide sequences which hybridize under 
5 stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary 
to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, 

10 nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, nucleic 
acids comprising nucleotide sequences which hybridize under stringent conditions to a 

15 nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944, and nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a fragment comprising at 
least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111- 

20 14944. 

The libraries may also be screened to identify homologous nucleic coding 
nucleic acids or homologous antisense nucleic acids comprising nucleotide sequences 
which hybridize under moderate conditions to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795, nucleic acids comprising nucleotide sequences 

25 which hybridize under moderate conditions to a fragment comprising at least 10, 15, 
20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of 
one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which 
hybridize under moderate conditions to a nucleic acid complementary to one of SEQ 
ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize 

30 under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 
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50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the sequence 
complementary to one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 
5 141 1 1-14944, nucleic acids comprising nucleic acid sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid 

10 complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012,, and 
14111-14944 and nucleic acids comprising nucleotide sequences which hybridize 
under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 
50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the sequence 
complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 

15 14111-14944. 

The homologous nucleic coding nucleic acids, homologous antisense nucleic 
acids or homologous polypeptides identified as above can then be used in the methods 
described herein. In some embodiments, the homologous coding nucleic acids, 
homologous antisense nucleic acids, or homologous polypeptides may be used to 

20 identify genes which are required for the proliferation of more than one microorganism. 
Such genes are valuable targets for broad spectrum antibiotics effective against more 
than one microorganism. 

For example, the preceding methods may be used to isolate homologous 
coding nucleic acids or homologous antisense nucleic acids comprising a nucleotide 

25 sequence with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the sequences of SEQ ID NOS. 8-3795, fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The 

30 preceding methods may also be used to isolate homologous coding nucleic acids or 
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homologous antisense nucleic acids comprising a nucleotide sequence with at least 
97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleotide sequence selected from the group consisting of one 
of the nucleotide sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, 
5 and 141 1 1-14944, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
150, 200, 300, 400, or 500 consecutive nucleotides thereof, and the sequences 
complementary thereto. In some embodiments, the preceding methods may be used to 
isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at 

10 least 85%, at least 80%, or at least 70% nucleotide sequence identity to a nucleic acid 
sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 
3796-3800, 3806-4860, 5916-10012, and 14111-14944, fragments comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides thereof, and the sequences complementary thereto. Identity may be 

15 measured using BLASTN version 2.0 with the default parameters. (Altschul, S.F. et 
al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database Search 
Programs, Nucleic Acid Res. 25: 3389-3402 (1997), the disclosure of which is 
incorporated herein by reference in its entirety). For example, the homologous 
polynucleotides may comprise a coding sequence which is a naturally occurring allelic 

20 variant of one of the coding sequences described herein. Such allelic variants may 
have a substitution, deletion or addition of one or more nucleotides when compared to 
the nucleic acids of SEQ ID NOs: 8-3795, SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 141 1 1-14944 or the nucleotide sequences complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding 

25 nucleic acids which encode polypeptides having at least 99%, 95%, at least 90%, at 
least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
least 25% amino acid identity or similarity to a polypeptide comprising the sequence 
of one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 or to 
a polypeptide whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 

30 8-3795 or fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 
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150 consecutive amino acids thereof as determined using the FASTA version 3.0t78 
algorithm with the default parameters. Alternatively, protein identity or similarity 
may be identified using BLASTP with the default parameters, BLASTX with the 
default parameters, or TBLASTN with the default parameters. (Altschul, S.F. et al. 
5 Gapped BLAST and PSI-BLAST: A New Generation of Protein Database Search 
Programs, Nucleic Acid Res. 25: 3389-3402 (1997), the disclosure of which is 
incorporated herein by reference in its entirety). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic 
acids or homologous polypeptides may be identified by searching a database to 

10 identify sequences having a desired level of nucleotide or amino acid sequence 
homology to a nucleic acid or polypeptide involved in proliferation or an antisense 
nucleic acid to a nucleic acid involved in microbial proliferation. A variety of such 
databases are available to those skilled in the art, including GenBank and GenSeq. In 
some embodiments, the databases are screened to identify nucleic acids with at least 

15 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucieic acid 
which inhibits proliferation, or a portion of a nucleic acid required for proliferation or 
a portion of an antisense nucleic acid which inhibits proliferation. For example, 
homologous coding sequences may be identified by using a database to identify 

20 nucleic acids homologous to one of SEQ ID Nos. 8-3795, homologous to fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944, homologous to fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

25 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, 
and 14111-14944, nucleic acids homologous to one of SEQ ID Nos. 8-3795, 
homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
150, 200, 300, 400, or 500 consecutive nucleotides thereof or nucleic acids 
homologous to the sequences complementary to any of the preceding nucieic acids. In 

30 other embodiments, the databases are screened to identify polypeptides having at least 
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99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 
50%, at least 40% or at least 25% amino acid sequence identity or similarity to a 
polypeptide involved in proliferation or a portion thereof. For example, the database 
may be screened to identify polypeptides homologous to a polypeptide comprising 
5 one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945-15778, a 
polypeptide whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 8- 
3795 or homologous to fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, or 150 consecutive amino acids of any of the preceding polypeptides. In 
some embodiments, the database may be screened to identify homologous coding 
10 nucleic acids, homologous antisense nucleic acids or homologous polypeptides from 
cells or microorganisms other than the Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi species from which they were obtained. 
For example the database may be screened to identify homologous coding nucleic 
acids, homologous antisense nucleic acids or homologous polypeptides from 
microorganisms such as Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burklxolderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus 
influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella midtocida, Pneumocystis carinii, Proteus vulgaris, 
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Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella 
enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, 
Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
5 pneumoniae, Streptococcus mutatis, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, 
including coagulase negative Staphylococcus. In some embodiments, the homologous 
coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides are from an organism other than E. coll 

10 In another embodiment, nucleic acid arrays and microarrays can be employed to 

identify homologous coding nucleic acids, homologous antisense nucleic acids or 
nucleic acids encoding homologous polypeptides. Nucleic acid arrays are high 
density arrays of DNA samples deposited at specific locations on a glass chip, nylon 
membrane, or the like. An example of this technology is found in U.S. Patent No. 

15 5807522, which is hereby incorporated by reference. In such embodiments, an array 
comprising nucleic acids from an organism in which it is desired to identify a 
homologous coding nucleic acid, homologous antisense nucleic acid or nucleic acid 
encoding a homologous polypeptide is contacted with a detectable probe comprising 
the nucleic acid, or a portion thereof, for which it is desired to identify a homologue 

20 under conditions which permit the probe to specifically hybridize to the homologue. 
For example, the arrays may consist of 12 x 24 cm nylon filters containing PCR 
products corresponding to ORFs from the organism in which it is desired to identify 
the homologous nucleic acid. For example, homologous coding nucleic acids, 
homologous antisense nucleic acids or nucleic acids encoding homologous 

25 polypeptides may be identified in Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium 
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botulinum, Clostridium difficile, Clostridium peijringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus 
influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella 
enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

10 Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, 
Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, 
including coagulase negative Staphylococcus. 

1 5 Alternatively, homologous coding nucleic acids, homologous antisense nucleic 

acids or nucleic acids encoding homologous polypeptides can be identified by 
transcribing an antisense nucleic acid comprising a nucleotide sequence complementary 
to the proliferation-required sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 

20 faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi or a portion thereof in a heterologous cell 
or microorganism and determining whether the antisense nucleic acid inhibits the 
proliferation of the cell or microorganism. 

25 Alternatively, homologous coding nucleic acids, homologous antisense nucleic 

acids or nucleic acids encoding homologous polypeptides can be identified by 
transcribing a homologous antisense nucleic acid such as an antisense nucleic acid 
homologous to the nucleotide sequence complementary to one of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944, an antisense nucleic acid comprising 

30 a nucleotide sequence homologous to one of SEQ ID Nos.: 8-3795, or an antisense 
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nucleic acid comprising a nucleotide sequence complementary to a portion of any of the 
preceding nucleic acids in a microorganism, such as the microorganism in which the 
homologous antisense nucleic acid was identified, and determining whether the 
proliferation of the microorganism is inhibited as described above. 
5 In another embodiment, homologous coding nucleic acids, homologous 

antisense nucleic acids or nucleic acids encoding homologous polypeptides can be 
identified by using the conserved portions of nucleotide sequences required for 
proliferation to generate degenerate primers for use in the polymerase chain reaction 
(PCR). The PCR technique is well known in the art. The successful production of a 

10 PCR product using degenerate probes generated from the nucleotide sequences 
identified herein indicates the presence of a homologous gene sequence in the species 
being screened. This homologous gene is then utilized in the present invention. 

The nucleic acids homologous to the genes required for the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

15 Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhi or Candida 
albicans or the sequences complementary thereto may be used to identify homologous 
coding nucleic acids, nucleic acids encoding homologous polypeptides, or 

20 homologous antisense nucleic acids from cells or microorganisms other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhi or Candida 

25 albicans as described below. For example, the nucleic acids homologous to 
proliferation-required genes from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and" Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella 

30 typhi or Candida albicans or the sequences complementary thereto may be used to 
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identify homologous coding nucleic acids, homologous antisense nucleic acids or 
nucleic acids encoding homologous polypeptides in Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, 
Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata 
5 (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 

10 Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 

15 vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 

20 enterocolitica, Yersinia pestis and any species falling within the genera of any of the 
above species. In some embodiments of the present invention, the nucleic acids 
homologous to proliferation-required sequences from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

25 influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi (including nucleic acids homologous to 
one of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 141 1 1-14944) or the 
sequences complementary thereto (including nucleic acids homologous to one of SEQ 
ID NOs.: 8-3795) are used to identify proliferation-required sequences in an organism 

30 other than E. coli. 
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In another embodiment of the present invention, homologous coding nucleic 
acids, homologous antisense nucleic acids or nucleic acids encoding homologous 
polypeptides are identified by transferring antisense nucleic acids complementary to the 
sequences identified as required for proliferation or portions thereof (including antisense 
5 nucleic acids comprising a nucleotide sequence complementary to one of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 or portions thereof, 
such as the nucleic acids of SEQ ID NOs.: 8-3795) to vectors capable of functioning 
within a species other than the species from which the sequences were obtained. For 
example, the vector may be functional in Anaplasma marginale, Aspergillus 

10 jumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 
Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

15 trachomatis \ Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 

20 tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 

25 dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the 
above species. In some embodiments of the present invention, the vector may be 
functional in an organism other than E. coli. As would be appreciated by one of 

30 ordinary skill in the art, vectors may contain certain elements that are species specific. 
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These elements can include promoter sequences, operator sequences, repressor genes, 
origins of replication, ribosomal binding sequences, termination sequences, and 
others. To use the antisense nucleic acids, one of ordinary skill in the art would know 
to use standard molecular biology techniques to isolate vectors containing the 
5 sequences of interest from cultured bacterial cells, isolate and purify those sequences, 
and subclone those sequences into a vector adapted for use in the species of bacteria to 
be screened. 

Vectors for a variety of other species are known in the art. For example, 
numerous vectors which function in E. coli are known in the art. Also, Pla et al. have 

10 reported an expression vector that is functional in a number of relevant hosts 
including: Salmonella typhimurium, Pseudomonas putida, and Pseudomonas 
aeruginosa. J. Bacterid. 172(8):4448-55 (1990). Brunschwig and Darzins (Gene 
(1992) 111:35-4, the disclosure of which is incorporated herein by reference in its 
entirety) described a shuttle expression vector for Pseudomonas aeruginosa. 

15 Similarly many examples exist of expression vectors that are freely transferable 
among various Gram-positive microorganisms. Expression vectors for Enterococcus 
faecalis may be engineered by incorporating suitable promoters into a pAK80 
backbone (Israelsen, H., S. M. Madsen, A. Vrang, E. B. Hansen and E. Johansen. 
1995. Appl. Environ. Microbiol. 61:2540-2547, the disclosure of which is 

20 incorporated herein by reference in its entirety). 

Following the subcloning of the antisense nucleic acids complementary to 
proliferation-required sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas. aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

25 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, Salmonella typhi, or Candida albicans or portions thereof into 
a vector functional in a second cell or microorganism of interest (i.e. a cell or 
microorganism other than the one- from which the identified nucleic acids were 
obtained), the antisense nucleic acids are conditionally transcribed to test for bacterial 

30 growth inhibition. The nucleotide sequences of the nucleic acids from Staphylococcus 
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aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, Salmonella typhi or Candida albicans that, when 
transcribed, inhibit growth of the second cell or microorganism are compared to the 
5 known genomic sequence of the second cell or microorganism to identify the 
homologous gene from the second organism. If the homologous sequence from the 
second cell or microorganism is not known, it may be identified and isolated by 
hybridization to the proliferation-required Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 

10 faecalisEscherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Salmonella typhi or Candida albicans sequence of interest or by 
amplification using PCR primers based on the proliferation-required nucleotide 
sequence of interest as described above. In this way, sequences which may be required 
for the proliferation of the second cell or microorganism may be identified. For 

15 example, the second microorganism may be Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called 
Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida 

20 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 

25 pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

30 typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
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dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the 
above species. In some embodiments of the present invention, the second 
5 microorganism is an organism other than E. colt 

The homologous nucleic acid sequences from the second cell or 
microorganism which are identified as described above may then be operably linked 
to a promoter, such as an inducible promoter, in an antisense orientation and 
introduced into the second cell or microorganism. The techniques described herein for 

10 identifying Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhi or Candida 
albicans genes required for proliferation may thus be employed to determine whether 

15 the identified nucleotide sequences from a second cell or microorganism inhibit the 
proliferation of the second cell or microorganism. For example, the second 
microorganism may be Anaplasma marginale, Aspergillus jumigatus, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 

20 glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium 
botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

25 Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus 
influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

30 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella 
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enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, 
Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis or any species falling within the genera of any of the above species. In 
some embodiments of the present invention, the second microorganism may be an 
organism other than E. colL 

Antisense nucleic acids required for the proliferation of microorganisms other 
than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

10 Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or Candida 
albicans or the genes corresponding thereto, may also be hybridized to a microarray 
containing the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis Escherichia coli, 

15 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella 
typhi, or Candida albicans ORFs (including the nucleic acids of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944) to gauge the homology between the 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 

20 faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or Candida 
albicans sequences and the proliferation-required nucleic acids from other cells or 
microorganisms. For example, the proliferation-required nucleic acid may be from 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 

25 Candida glabrata (also called Tortdopsis glabrata), Candida tropicalis, Candida 

parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called 
Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 

30 Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 

5 vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 

Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 

10 enterocolitica, Yersinia pestis or any species falling within the genera of any of the 
above species. In some embodiments, the proliferation-required nucleotide sequences 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or Candida 

15 albicans or homologous nucleic acids are used to identify proliferation-required 
sequences in an organism other than E, colu In some embodiments of the present 
invention, the proliferation-required sequences may be from an organism other than E. 
coli. The proliferation-required nucleic acids from a cell or microorganism other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

20 Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or Candida 
albicans may be hybridized to the array under a variety of conditions which permit 
hybridization to occur when the probe has different levels of homology to the 
nucleotide sequence on the microarray. This would provide an indication of 

25 homology across the cells or microorganisms as well as clues to other possible 
essential genes in these cells or microorganisms. 
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EXAMPLE 5 

Identification of Nucleic Acids Homologous to Nucleic Acids Required for the 
Proliferation of E. coli in other Bacterial Species 
Homologous coding nucleic acids, homologous antisense nucleic acids or 
5 nucleic acids encoding homologous polypeptides may be identified as follows. The 
ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second 
organism which is homologous to the gene from the first organism is required for 
proliferation of the second organism) was demonstrated using some of the antisense 

10 nucleic acids which inhibit the growth of E. coli. Expression vectors which inhibited 
growth of E. coli upon induction of antisense RNA expression with IPTG were 
transformed directly into Enterobacter cloacae, Klebsiella pneumonia or Salmonella 
typhimurium. The transformed cells were then assayed for growth inhibition 
according to the methods described above. After growth in liquid culture, cells were 

15 plated at various serial dilutions and a score determined by calculating the log 
difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The 
results of these experiments are listed below in Table I. If there was no effect of 
antisense RNA expression in a microorganism, the clone is minus in Table I. In 

20 contrast, a positive in Table I means that at least 10 fold more cells were required to 
observe a colony on the induced plate than on the non-induced plate under the 
conditions used and in that microorganism. 

TABLE I 

25 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit 

Proliferation in E. coli 



Mol. No. 


5. typhimurium 


E. cloacae 


K. pneumoniae 


EcXAOOl 




+ 




EcXA004 








EcXA005 


+ 


+ 


+ 


EcXA006 








EcXA007 




+ 
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EcXA008 


+ 


- 


+ 


EcXA009 


- 


- 


- 


. EcXAOlO 


+ 


+ 


+ 


EcXAOll 


- 


+ 


- 


EcXA012 


- 




- 


EcXA013 




+ 


+ 


EcXAOH 






- 


EcXAOlS 




+ 


+ 


EcXA016 


+ 


+ 


+ 


EcXA017 




; + 


+ 


EcXA018 


+ 


+ 


+ 


EcXA019 


+ 


+ 


+ 


EcXA020 


+ 


+ 




EcXA021 


+ 


+ 


+ 


EcXA023 


+ 


+ 


L + 


EcXA024 


+ 


- 


+ 


EcXA025 


- 


- 


- 


EcXA026 


+ 


+ 


- 


EcXA027 


+ 


+ 


- 


EcXA028 


+ 


- 


- 


EcXA029 


- 


- 


- 


EcXA030 




+ 


+ 


EcXA031 




- 


- 


EcXA032 


+ 




M 


EcXA033 




+ 




EcXA034 


+ 


+ 




EcXA035 


- 


- 




EcXA036 


+ 


- 




EcXA037 


+ 






EcXA038 


+ 


+ 




EcXA039 




- 




EcXA041 


+ 


+ 




EcXA042 


- 


+ 




EcXA043 


- 


- 




EcXA044 


- 


- 




EcXA045 


+ 


+ 




EcXA046 








EcXA047 


+ 


+ 




EcXA048 








EcXA049 








EcXA050 








EcXAOSl 


+ 




«• 


EcXA052 


+ 






EcXA053 


+ 


+ 




EcXA054 








EcXA055 


+ 
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EcXA056 


+ 


_ 




EcXA057 


+ | 


+ 




EcXA058 


_ 


_ 




EcXA059 


+ 


+ 


+ 


EcXA060 




• 




EcXA061 


m 






EcXA062 


— 






EcXA063 


+ 


+ 




EcXA064 


_ 






EcXA065 


+ 


+ 


• 


EcXA066 








! EcXA067 


m 


+ 


- 


EcXA068 


_ 




- 


EcXA069 


m 


+ 




EcXA070 


_ 




- 


EcXA071 


+ 


• 




EcXA072 




_ 




EcXA073 


+ 


+ 


+ 


EcXA074 




+ 


+ | 


EcXA075 


+ 




• 


EcXA076 




+ 




EcXA077 




+ 




EcXA079 


+ 


+ 


+ : 


EcXA080 


+ 






EcXA082 


_ 




- 


EcXA083 








EcXA084 


m 


+ 




EcXA086 


_ 


m 




EcXA087 


_ 


m 




EcXA088 


m 


_ 




EcXA089 


m 


„ 




EcXA090 


m 


m 




EcXA091 


— 


m 




EcXA092 




_ 




EcXA093 






m 


EcXA094 




+ 


+ 


EcXA095 


+ 


+ 




EcXA096 








EcXA097 


+ 






EcXA098 


+ 






EcXA099 




m 




EcXAlOO 








EcXAlOl 




m 




EcXA102 








EcXA103 




+ 




EcXA104 


+ 


+ 


+ 
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EcXA106 


+ 


+ 


- 


EcXA107 


- 


- 


- 


EcXAl08 


- 


- 


- 


EcXA109 


- 


- 


- 


EcXAllO 


+ 


+ 


- 


EcXAlll 


- 


- 


- 


EcXA112 


- 


+ 


- 


EcXA113 


+ 


+ 


+ 


EcXA114 


- 




- 


EcXAllS 


- 




- 


EcXA116 


+ 


+ 


- 


EcXA117 


+ 


- 


- 


EcXA118 


- 


- 


- 


EcXA119 


+ 


+ 


- 


EcXA120 


- 


- 


- 


EcXA121 


- 


- 


- 


EcXA122 


+ 


- 


+ 


EcXA123 


+ 




- 


EcXA124 


- 


- 


- 


EcXA125 


- 


- 


- 


EcXA126 


- 


- 


- 


EcXA127 


+ 


+ 


- 


EcXA128 


- 


- 


- 


EcXA129 


- 


+ 


- 


EcXA130 


+ 


+ 


- 


EcXA132 


- 


- 


- 


EcXA133 


- 


- 


- 


EcXA136 


- 


- 


- 


EcXA137 


- 


- 


- 


EcXA138 


+ 


- 


- 


EcXA139 


- 


- 


- 


EcXA140 


+ 


- 


- 


EcXAHl 


+ 


- 


- 


EcXA142 


- 


- 


- 


EcXA143 


- 


+ 


- 


EcXA144 




+ 


- 


EcXA145 








EcXA146 








EcXA147 








EcXA148 








EcXA149 


+ 


+ 


+ 


EcXA150 








EcXA151 


+ 






EcXA152 








EcXA153 


+ 


+ 




EcXA154 
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EcXA155 




• 


ND 


EcXA156 


_ 






EcXA157 




_ 


- 


EcXA158 


_ 


_ 




EcXA159 


+ 


• 




EcXA160 






- 


EcXA162 


• 


- 


- 


EcXA163 


_ 




- 


EcXA164 






- 


EcXA165 




• 


- 


EcXA166 


- 


- 


• 


EcXA167 


_ 


• 


- 


EcXA168 




m 


- 


EcXA169 


- 


+ 


- 


EcXA171 




- 


- 


EcXA172 




• 


- 


EcXA173 






- 


EcXA174 






• 


EcXA175 








EcXA176 


— 






EcXA178 


m 






EcXA179 


m 


_ 


• 


EcXA180 


+ 


_ 




EcXA181 


- 


- 


- 


EcXA182 








EcXA183 








EcXA184 








EcXA185 








EcXA186 








EcXA187 


+ 


+ 




EcXA189 


+ 






EcXA190 


+ 


+ 


+ 


EcXA191 


+ 


+ 




EcXA192 




+ 





Thus, homologous coding nucleic acids, homologous antisense nucleic acids 
or nucleic acids encoding homologous polypeptides can be identified by measuring 
the ability of an antisense nucleic acid which inhibits the proliferation of 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or Candida 
albicans to inhibit the growth of other organisms. This may be evaluated by 
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transforming the antisense nucleic acid directly into species other than the organism 
from which they were obtained. In particular, the ability of the antisense nucleic acid 
to inhibit the growth of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
5 Campylobacter jejuni, Candida albicans, Candida glabrata (also called Tomlopsis 

glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Oilamydia trachomatus, Clostridium 
botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 

10 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus 
influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

15 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella 
enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, 
Shigella flexneri, Shigella sonnei, Staphylococcus epidemiidis, Streptococcus 

20 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, 
may be evaluated. In some embodiments of the present invention, the ability of the 
antisense nucleic acid to inhibit the growth of an organism other than E. coli may be 
evaluated. In such embodiments, the antisense nucleic acids are inserted into 

25 expression vectors functional in the organisms in which the antisense nucleic acids are 
evaluated. 

It will be appreciated that the above methods for evaluating the ability of an 
antisense nucleic acid to inhibit the proliferation of a heterologous organism may be 
performed using antisense nucleic acids complementary to any of the proliferation- 
30 required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 
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Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella 
typhi or Candida albicans (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, such as the 
5 antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic 
acids complementary to homologous coding nucleic acids or portions thereof, or 
homologous antisense nucleic acids. 

Those skilled in the art will appreciate that a negative result in a heterologous 
cell or microorganism does not mean that that cell or microorganism is missing that 
10 gene nor does it mean that the gene is unessential. However, a positive result means that 
the heterologous cell or microorganism contains a homologous gene which is required 
for proliferation of that cell or microorganism. The homologous gene may be obtained 
using the methods described herein. For example, the homologous gene may be isolated 
by performing a PCR procedure using primers based on the antisense sequence which 
1 5 reduced the level or activity of the gene product encoded by the homologous gene or by 
performing a Southern blot. 

Those skilled in the art will appreciate that an antisense molecule which works in 
the microorganism from which it was obtained will not always work in a heterologous 
cell or microorganism. 
20 EXAMPLE 6 

Identification of Nucleic Acids Homologous to Nucleic Acids Required for the 
Proliferation of Staphylococcus aureus in other Bacterial Species 
Nucleic acids homologous to proliferation-required nucleic acids from 
Staphylococcus aureus were identified as follows. Thirty-nine antisense nucleic acids 
25 which inhibited the growth of Staphylococcus aureus were inserted into an expression 
vector such that their expression was under the control of a xylose-inducible Xyl-T5 
promoter. A vector with Green Fluorescent Protein (GFP) under control of the Xyl- 
T5 promoter was used to show that expression from the Xyl-T5 promoter in 
Staphylococcus epidermidis was comparable to that in Staphylococcus aureus. 
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The vectors were introduced into Staphylococcus epidermidis by 
electroporation as follows: Staphylococcus epidermidis was grown in liquid culture to 
mid-log phase and then harvested by centrifiigation. The cell pellet was resuspended 
in 1/3 culture volume of ice-cold EP buffer (0.625 M sucrose, 1 mM MgCl 2 , pH=4.0), 
5 and then harvested again by centrifiigation. The cell pellet was then resuspended with 
1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells were then 
frozen for storage at -80°C. For electroporation, 50 [il of thawed electrocompetent 
cells were combined with 0.5 \xg plasmid DNA and then subjected to an electrical 
pulse of 10 kV/cm, 25 uFarads, 200 ohm using a biorad gene pulser electroporation 

10 device. The cells were immediately resuspended with 200 |il outgrowth medium and 
incubated for 2 hours prior to plating on solid growth medium with drug selection to 
maintain the plasmid vector. Colonies resulting from overnight growth of these 
platings were selected, cultured in liquid medium with drug selection, and then 
subjected to dilution plating analysis as described for Staphylococcus aureus above to 

1 5 test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table II below. The first column indicates the 
Molecule Number of the Staphylococcus aureus antisense nucleic acid which was 
introduced into Staphylococcus epidermidis. The second column indicates whether 
the antisense nucleic acid inhibited the growth of Staphylococcus epidermidis, with a 

20 V indicating that growth was inhibited. Of the 39 Staphylococcus aureus antisense 
nucleic acids evaluated, 20 inhibited the growth of Staphylococcus epidermidis. 

TABLE n 

Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit 
25 Proliferation o f Staphylococcus aureus 



Mol. No. 


S. epidermidis 


SaXA005 


+ 


SaXA007 


+ 


SaXA008 


+ 


SaXA009 


+ 
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SaXAOlO 


+ 


SaXAOll 




SaXA012 




SaXA013 




SaXA015 


+ 


SaXA017 




SaXA022 


+ 


SaXA023 




SaXA024 




SaXA025 


+ 


SaXA026 




SaXA027 




SaXA027b 




SaXA02c 




SaXA028 




SaXA029 




SaXA030 


+ 


SaXA032 


+ 


SaXA033 


+ 


SaXA034 




SaXA035 


+ 


SaXA037 




SaXA039 




SaXA042 




SaXA043 




SaXA044 




SaXA045 


+ 


SaXA051 


+ 


SaXA053 
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SaXA056b 


- 


SaXA059a 


+ 


SaXA060 




SaXA061 


+ 


SaXA062 


+ 


SaXA.063 




SaXA065 





The above methods for identifying homologous genes using antisense nucleic 
acids complementary to any of the proliferation-required nucleic acids from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
5 Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 

faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or Candida 
albicans, (including antisense nucleic acids complementary to SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944, such as the antisense nucleic acids 
of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic acids complementary 
10 to homologous coding nucleic acids or portions thereof, or homologous antisense 
nucleic acids. 

Homologous nucleic acids may also be identified using complementation 
analyses. 

EXAMPLE 7 

15 Identification of Homologous Nucleic Acids by Functional Comp lementation 

Homologous coding nucleic acids, homologous antisense nucleic acids or 
nucleic acids encoding homologous polypeptides may be identified as follows. Gene 
products whose activities may be complemented by a proliferation-required gene 
product from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
20 pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi 
or Candida albicans or homologous polypeptides are identified using merodiploids, 

171 



WO 02/086097 



PCT/US02/03987 



created by introducing a plasmid or Bacterial Artificial Chromosome into an organism 
having a mutation in the essential gene which reduces or eliminates the activity of the 
gene product. In some embodiments, the mutation may be a conditional mutation, 
such as a temperature sensitive mutation, such that the organism proliferates under 
5 permissive conditions but is unable to proliferate under non-permissive conditions in 
the absence of complementation by the gene on the plasmid or Bacterial Artificial 
Chromosome. Alternatively, duplications may be constructed as described in Roth et 
al. (1987) Biosynthesis of Aromatic Amino Acids in Escherichia coli and Salmonella 
typhimurium, F. C. Neidhardt, ed., American Society for Microbiology, publisher, pp. 

10 2269-2270, the disclosure of which is incorporated herein by reference in its entirety. 
Such methods are familiar to those skilled in the art. Alternatively, homologous 
coding nucleic acids, homologous antisense nucleic acids or nucleic acids encoding 
homologous polypeptides may be identified by placing a gene required for 
proliferation or a nucleic acid complementary to at least a portion of a gene required 

15 for proliferation under the control of a regulatable promoter as described above, 
introducing a plasmid or Bacterial Artificial Chromosome into the cell, and 
identifying cells which are able to proliferate under conditions which would prevent or 
reduce proliferation in the absence of the plasmid or Bacterial Artificial Chromosome. 
Homologous coding nucleic acids, homologous antisense nucleic acids or 

20 nucleic acids encoding homologous polypeptides may be identified using databases as 
follows. 

EXAMPLE 8 

Identification of Homologous Nucleic Acids by Database Analysis 
As a demonstration of the database methodology used to find homologues to 
25 an essential gene, nine prokaryotic organisms were analyzed and compared in detail. 
First, the most reliable source of gene sequences for each organism was assessed by 
conducting a survey of the public and private data sources. The nine organisms 
studied are Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus 
30 pneumoniae and Salmonella typhi. Full-length gene protein and nucleotide sequences 
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for these organisms were assembled from various sources. For Escherichia coli, 
Haemophilus influenzae and Helicobacter pylori, gene sequences were adopted from 
the public sequencing projects, and derived from the GenPept 115 database (available 
from NCBI). For Pseudomonas aeruginosa, gene sequences were adopted from the 
5 Pseudomonas genome sequencing project (downloaded from 
http://www.pseudomonas.comV For Klebsiella pneumoniae, Staphylococcus aureus, 
Streptococcus pneumoniae and Salmonella typhi, genomic sequences from PathoSeq v 
4.1 (Mar 2000 release) was reanalyzed for ORFs using the gene finding software 
GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop St., N.W., 

10 Suite B, Atlanta, GA, 303 1 8, USA. 

Subsequently, the essential genes found by the antisense methodology were 
compared to the derived proteomes of interest, in order to find all the homologous 
genes to a given gene. This comparison was done using the FASTA program v3.3. 
Genes were considered homologues if they were greater than 25% identical and the 

15 alignment between the two genes covered more than 70% of the length of one of the 
genes. The best homologue for each of the nine organisms, defined as the most 
significantly scoring match which also fulfilled the above criteria, was reported in 
Table IE. Table HI lists the best ORF identified as described above (column labelled 
LOCUSED), the SEQ ID, % identity, and the amount of the protein which aligns well 

20 with the query sequence (coverage) for the gene identified in each of the nine 
organisms evaluated as described above. 

Table IV lists the PathoSeq cluster ID for genes identified as being required 
for proliferation in Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, 
and Staphylococcus aureus using the methods described herein. As indicated in the 

25 column labelled PathoSeq cluster ID, these sequences share homology to one another 
and were consequently grouped within the same PathoSeq cluster. Thus, the methods 
described herein identified genes required for proliferation in several species which 
share homology. 
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Table VI A at the end of the present specification provides the SEQ ID NOs., 
clone names, and organisms for the sequences used in the above analysis. Table VI B at 
the end of the present specification provides the clone name, clone SEQ ID NO., 
5 PathoSeq locus, Gene SEQ ID NO. (protein) Genemarked gene and full length ORF 
protein SEQ ID NOs. for the sequences used in the above analysis. Table VI C at the 
end of the present specification provides the PathoSeq Gene Locus, nucleotide SEQ ID 
NOs. and Protein SEQ ID NOs. of the sequences used in the above analysis. 
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In some embodiments of the present invention, strains in which genes encoding 
gene products required for cellular proliferation under the control of a desired promoter, 
such as a constitutive or regulatable promoter which provides a desired level of 
expression, are constructed by replacing the natural promoter with the desired promoter 
5 through homologous recombination as described in Examples 9-13 below. It will be 
appreciated that although Examples 9-13 use Candida albicans as an exemplary 
organism, similar methods may be utilized in other organisms. 

EXAMPLE 9 

Construction of Strains which Overexpress or Underexnress Gene Products Required 

10 _ for Proliferation by Promoter Replacement 

Strains which overexpress or underexpress gene products required for 
proliferation may also be constructed by replacing the promoters which naturally direct 
transcription of these gene products with promoters which provide the desired level of 
expression. As described above, such strains are useful in methods for identifying the 

15 targets of compounds which inhibit proliferation, as well as in methods for identifying 
genes encoding gene products required for proliferation. 

For example, in some embodiments, the natural promoter may be replaced using 
techniques which employ homologous recombination to exchange a promoter present 
on the chromosome of the cell with the desired promoter. In such methodology, a 

20 nucleic acid comprising a promoter replacement cassette is introduced into the cell. As 
illustrated in Figure 5 A, the promoter replacement cassette comprises a 5* region 
homologous to the sequence which is 5' of the natural promoter in the chromosome, the 
promoter which is to replace the chromosomal promoter and a 3' region which is 
homologous to sequences 3' of the natural promoter in the chromosome. In some 

25 embodiments, the promoter replacement cassette may also include a nucleic acid 

encoding an identifiable or selectable marker disposed between the 5' region which is 
homologous to the sequence 5' of the natural promoter and the promoter which is to 
replace the chromosomal promoter. If desired, the promoter replacement cassette may 
also contain a transcriptional terminator 3 f of the gene encoding an identifiable or 

30 selectable marker, as illustrated in Figure 5B. As illustrated in Figure 5A and 5B, 
homologous recombination is allowed to occur between the chromosomal region 
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containing the natural promoter and the promoter replacement cassette. Cells in which 
the promoter replacement cassette has integrated into the chromosome are identified or 
selected. To confirm that homologous recombination has occurred, the chromosomal 
structure of the cells may be verified by Southern analysis or PCR. 
5 In some embodiments, the promoter replacement cassette may be introduced 

into the cell as a linear nucleic acid, such a PCR product or a restriction fragment. 
Alternatively, the promoter replacement may be introduced into the cell on a plasmid. 
Figures 5 A and 5B illustrates the replacement of a chromosomal promoter with a 
desired promoter through homologous recombination. 

1 o In some embodiments, the cell into which the promoter replacement cassette is 

introduced may carry mutations which enhance its ability to be transformed with linear 
DNA or which enhance the frequency of homologous recombination. For example, if 
the ceil is an Escherichia coli cell it may have a mutation in the gene encoding 
Exonuclease V of the RecBCD recombination complex. If the cell is an Escherichia 

15 coli cell it may have a mutation that activates the RecET recombinase of the Rac 

prophage and/or a mutation that enhances recombination through the RecF pathway. 
For example, the Escherichia coli cells may be RecB or RecC mutants carrying an sbcA 
or sbcB mutation. Alternatively, the Escherichia coli cells may be recD mutants. In 
other embodiments the Escherichia coli cells may express the X Red recombination 

20 genes. For example, Escherichia coli cells suitable for use in techniques employing 

homologous recombination have been described in Datsenko, K.A. and Wanner, B.L., 
PNAS 97:6640-6645 (2000); Murphy, K.C., J. Bact 180: 2053-2071 (1998); Zhang, Y., 
et al., Nature Genetics 20: 123-128 (1998); and Muyrers, J.P.P. et al, Genes & 
Development 14: 1971-1982 (2000), the disclosures of which are incorporated herein by 

25 reference in their entireties. It will be appreciated that cells carrying mutations in 
similar genes may be constructed in organisms other than Escherichia coli. 

In some embodiments, the methods described in U.S. Patent Application Serial 
No. 09/792,024 filed February 20, 2001 (the disclosure of which is incorporated herein 
by reference in its entirety), the U.S. Patent Application Serial Number 10/032,585 filed 

30 December 20, 2001 (the disclosure of which is incorporated herein by reference in its 
entirety), and U.S. Patent Application 09/948,993 (the disclosure of which is 
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incorporated herein by reference in its entirety), may be used to place the gene required 
for proliferation under the control of a regulatable promoter. 

If the organism in which promoter replacement is to be performed is diploid, 
strains in which genes encoding gene products required for proliferation are under the 
5 control of a desired promoter may be constructed using the methods described in U.S. 
Patent Application Serial No. 09/792,024 filed February 20, 2001 (the disclosure of 
which is incorporated herein by reference in its entirety), and U.S. Patent Application 
Serial Number 10/032,585 filed December 20, 2001 (the disclosure of which is 
incorporated herein by reference in its entirety), disclose genes and gene products 

1 0 required for proliferation which may be used in any of the methods of the present 

invention.. In such methods, one chromosomal copy of a gene encoding a gene product 
required for proliferation is inactivated. For example, the gene may be inactivated by 
insertion of or replacement by a nucleotide sequence encoding a selectable or detectable 
gene product, such as a polypeptide which provides resistance to a drug or which allows 

1 5 growth under certain culture conditions. The other chromosomal copy of the gene 
encoding a gene product required for proliferation is placed under the control of a 
regulatable promoter by homologous recombination. The resultant strains may be used 
to identify genes which encode gene products required for proliferation and in the 
methods of the present invention. 

20 For example, one method of constructing diploid cells in which a gene encoding 

a gene product required for proliferation is under the control of a regulated promoter is 
depicted in Figures 6 A and 6B. In the method illustrated in Figures 6 A and 6B, one 
chromosomal copy of the essential Candida albicans gene CaKRE9 is disrupted using a 
cassette in which nucleic acid sequences homologous to the CaKRE9 gene flank a 

25 nucleic acid comprising the SAT1 gene, which is under the control of the ACT-1 
promoter and the PCK1 terminator sequence, which is at the 3' end of the SAT1 gene. 
The presence of the Escherichia coli SAT1 gene within C. albicans allows acetylation 
of the drug rendering it nontoxic and permitting the strain to grow in the presence of 
streptothricin at a concentration of 200 micrograms per milliliter. Expression of the 

30 SAT1 gene in C. albicans is made possible by engineering the gene so that its DNA 
sequence is altered to conform to the genetic code of this organism and by providing a 
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CaACTl promoter (Morschhauser et al. (1998) Mol. Gen. Genet. 257:412-420) and a 
CaPCKl terminator sequence (Leuker et al; (1997) Gene 192: 235-40). This genetically 
modified marker is referred to as CaSATl which is the subject of a copending United 
States Patent Application, Serial No 09/785,669, filed February 16, 2001, Publication 
5 Number, US200 1-0031 724- Al, the disclosure of which is incorporated herein by 
reference in its entirety. 

C. albicans is also sensitive to a second fungicidal compound, blasticidin, 
whose cognate resistance gene from Bacillus cereus, BSR, has similarly been 
genetically engineered for expression in C. albicans (CaBSRl), and has been shown to 

10 confer a dominant drug resistance phenotype. PCR amplification of either dominant 
selectable marker so as to include about 65 bp of flanking sequence identical to the 
sequence 5' and 3' of the C. albicans gene to be disrupted, allows construction of a gene 
disruption cassette for any given C. albicans gene. 

By employing the method of Baudin et al. (1993, Nucleic Acids Research 

15 21 :3329-30), a gene disruption event can be obtained following transformation of a C 
albicans strain with the PCR-amplified gene disruption cassette and selection for drug 
resistant transformants that have precisely replaced the wild type gene with the 
dominant selectable marker. Such mutant strains can be selected for growth in the 
presence of a drug, such as but not limited to streptothricin. The resulting gene 

20 disruptions are generally heterozygous in the diploid C. albicans, with one copy of the 
allelic pair on one homologous chromosome disrupted, and the other allele on the other 
homologous chromosome remaining as a wild type allele as found in the initial parental 
strain. The disrupted allele is non-functional, and expression from this allele of the gene 
is nil. By repeating this process for all the genes in the genome of an organism, a set of 

25 gene disruptions can be obtained for every gene in the organism. The method can also 
be applied to a desired subset of genes. 

In the method illustrated in Figures 6A and 6B, the second chromosomal copy of 
the Candida albicans CaKRE9 gene is placed under the control of a regulatable 
promoter using a promoter replacement cassette in which nucleic acid sequences 

30 homologous to the promoter region to be replaced flank a nucleic acid comprising the 
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CaHIS3 gene (which encodes a selectable marker), the ADH terminator, which is at the 
3' end of the CaHIS3 gene, and a tetracycline regulatable promoter (described below). 

The tetracycline-reguiatable promoter system was developed initially for 5. 
cerevisiae but is modified for use in C albicans. See Gari et al., 1997, Yeast 13:837- 

5 848; and Nagahashi et al, 1997, Mol. Gen. Genet. 255:372-375. Briefly, conditional 
expression is achieved by first constructing a transactivation fusion protein comprising 
the E. coli TetR tetracycline repressor domain or DNA binding domain (amino acids 1- 
207) fused to the transcription activation domain of 5. cerevisiae GAL4 (amino acids 
785-881) or HAP4 (amino acids 424-554). Multiple CTG codon corrections were 

10 introduced to comply with the C. albicans genetic code. The nucleotide sequences 
encoding the transactivation fusion proteins of E. coli TetR (amino acids 1-207) plus S. 
cerevisiae GAL4 (amino acids 785-881), and of E. coli TetR (amino acids 1-207) plus S. 
cerevisiae HAP4 (amino acids 424-554), both have been modified for proper expression 
in C albicans. 

15 Constitutive expression of the transactivation fusion protein in C. albicans can 

be achieved by providing a CaACTl promoter and CaACTl terminator sequence. 
However, it will be appreciated that any regulatory regions, promoters and terminators, 
that are functional in C albicans can be used to express the fusion protein. Thus, a 
nucleic acid molecule comprising a promoter functional in C. albicans, the coding 

20 region of a transactivation fusion protein, and a terminator functional in C. albicans can 
be used to obtain cells in which a gene encoding a gene product required for 
proliferation is under the control of a regulatable promoter. Such a nucleic acid 
molecule can be a plasmid, a cosmid, a transposon, or a mobile genetic element In a 
preferred embodiment, the TetR-Gal4 or TetR-Hap4 transactivators can be stably 

25 integrated into a C albicans strain, by using either ura3 and his3 auxotrophic markers. 

The heterologous tetracycline promoter initially developed for S. cerevisiae gene 
expression contains an ADH1 3' terminator sequence, variable number of copies of the 
tetracycline operator sequence (2, 4, or 7 copies), and the CYC1 basal promoter. The 
tetracycline promoter has been subcloned adjacent to both CaHIS3 and CaSATl 

30 selectable markers in the orientation favoring tetracycline promoter-dependent 
regulation when placed immediately upstream the open reading frame of the gene of 
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interest. PCR amplification of the CaHIS3-Tet promoter cassette incorporates 65bp of 
flanking sequence homologous to the promoter sequence around nucleotide positions 
-200 and -1 (relative to the start codon) of the target gene, thereby producing a 
conditional promoter replacement fragment for transformation. When transformed into 
5 a C. albicans strain made heterozygous as described herein using the CaSATl disruption 
cassette, homologous recombination between the promoter replacement fragment and 
the promoter of the wild type allele generates a strain in which the remaining wild type 
gene is conditionally regulated gene by the tetracycline promoter. Transformants are 
selected as His prototrophs and verified by Southern blot and PCR analysis. 

10 In the method illustrated in Figures 6A and 6B, the promoter is induced in the 

absence of tetracycline, and repressed by the presence of tetracycline. Analogs of 
tetracycline, including but not limited to chlortetracycline, demeclocycline, 
doxycycline, meclocycline, methocycline, minocycline hydrochloride, 
anhydrotetracycline, and oxytetracycline, can also be used to repress the expression of 

15 the modified gene allele. 

Alternative variants of the tetracycline promoter system, based upon a mutated 
tetracycline repressor (tetR) molecule, designated tetR', which is activated (z.e. binds to 
its cognate operator sequence) by binding of the antibiotic effector molecule to promote 
expression, and is repressed (i.e. does not bind to the operator sequence) in the absence 

20 of the antibiotic effectors, when the tetR 1 is used instead of, or in addition to, the 
wild-type tetR may also be used. For example, the method could be performed using 
tetR* instead of tetR in cases where repression is desired under conditions which lack the 
presence of tetracycline, such as shut off of a gene participating in drug transport (e.g. 
CaCDRl, CaPDRS, or CaMDRl). Also, the method could be adapted to incorporate 

25 both the tetR and tetR molecules in a dual activator/repressor system where tetR is 
fused to an activator domain and tetR' is fused to a general repressor (e.g. CaSsr6 or 
CaTupl) to enhance or further repress expression in the presence of the antibiotic 
effector molecules (Belli et al., 1998, Nucl Acid Res 26:942-947 which is incorporated 
herein by reference). These methods of providing conditional expression are also 

30 contemplated. 



300 



WO 02/086097. 



PCTYUS02/03987 



The method may also be applied to haploid organisms by modifying the single 
allele of the gene via recombination of the allele with a promoter replacement fragment 
comprising a nucleotide sequence encoding a heterologous promoter, such that the 
expression of the gene is conditionally regulated by the heterologous promoter. By 

5 repeating this process for a preferred subset of genes in a haploid pathogenic organism, 
or its entire genome, a collection or a complete set of conditional mutant strains can be 
obtained. A preferred subset of genes comprises genes that share substantial nucleotide 
sequence homology with target genes of other organisms, e.g., C albicans and S. 
cerevisiae. For example, the method may be applied to haploid fungal pathogens 

0 including, but not limited to, animal fugal pathogens such as Aspergillus jumigatus, 
Aspergillus niger, Aspergillus flavis,. Candida glabrata, Cryptococcus neoformans y 
Coccidioides immitis, Exophalia dermatiditis, Fusarium oxysporum, Histoplasma 
capsulatum, Pneumocystis carinii, Trichosporon beigelii, Rhizopus arrhizus, Mucor 
rouxiiy Rhizomucor, pusillus, or Absidia corymbigera, or the plant fungal pathogens, 

5 such as Botrytis cinerea, Erysiphe graminis, Magnaporthe grisea, Puccinia recodita, 

Septoria triticii, Tilletia controversa, Ustilago maydis, or any species falling within the 
genera of any of the above species. Similarly, the method may be applied to bacteria, 
including the bacterial species and genera discussed above. 

It will be appreciated that the means to achieve conditional expression are not 

0 restricted to the tetracycline promoter system and can be performed using other 
conditional promoters. Such conditional promoter may, for example, be regulated by a 
repressor which repress transcription from the promoter under particular condition or by 
a transactivator which increases transcription from the promoter, such as, when in the 
presence of an inducer. For example, the C albicans CaPCKl promoter is not 

5 transcribed in the presence of glucose but has a high level of expression in cells grown 
on other carbon sources, such as succinate, and therefore could also be adopted for 
conditional expression of the modified allele. To this end, it has been shown that both 
CaHISl and CaSATl are essential for growth on glucose-containing medium using the 
CaPCKl promoter as an alternative to the tetracycline promoter in the above 

0 description. In this instance, the CaPCKl promoter is heterologous to the gene 
expressed and not to the organism, and such heterologous promoters are also 
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encompassed in the invention. Alternative promoters that could functionally replace the 
tetracycline promoter include but are not limited to other antibiotic-based regulatable 
promoter systems (e.g.,. pristinamycin-induced promoter or PIP) as well as Candida 
albicans conditionally-regulated promoters such as MET25, MAL2, PH05, GAL1J0, 
5 STE2, or STE3. 

Although not mandatory, performing the gene disruption first enables 
heterozygous strains to be constructed and separately collected as a heterozygote strain 
collection during the process of drug target validation. Heterozygous strains for a given 
gene express approximately half the normal diploid level of a particular gene product. 

10 Consequently, these strains provide constructions having a diminished level of the 
encoded gene product, and they may be used in the methods described herein. 
However, it is clear to those skilled in the art that the order of allele modification 
followed in this embodiment of the invention is not critical, and that it is feasible to 
perform these steps in a different order such that the conditional-expressing allele is 

1 5 constructed first and the disruption of the remaining wild type gene allele be performed 
subsequently. However, where the promoter replacement step is carried out first, it is 
preferable to delete sequences homologous to those employed in the gene disruption 
step. 

Alternatively, conditional expression could be achieved by means other than the 
20 reliance of conditional promoters. For example, conditional expression could be 
achieved by the replacement of the wild type allele in haploid or heterozygous strains 
with temperature sensitive alleles derived in vitro, and their phenotype would then be 
analyzed at the nonpermissive temperature. In a related approach, in heterozygous 
strains, insertion of a ubiquitination signal into the remaining wild type allele to 
25 destabilize the gene product during activation conditions can be adopted to examine 
phenotypic effects resulting from gene inactivation. 

In another alternative, a constitutive promoter regulated by an excisable 
transactivator can be used. The promoter is placed upstream to a target gene to repress 
expression to the basal level characteristic of the promoter. For example, if the strains 
30 are fungal organisms, a heterologous promoter containing lexA operator elements may 
be used in combination with a fusion protein composed of the lexA DNA binding 
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domain and any transcriptional activator domain (e.g. GAL4, HAP4, VP16) to provide 
constitutive expression of a target gene. Counterselection mediated by 5-FOA can be 
used to select those cells which have excised the gene encoding the fusion protein. This 
procedure enables an examination of the phenotype associated with repression of the 

5 target gene to the basal level of expression provided by the lexA heterologous promoter 
in the absence of a functional transcription activator. The strains generated by this 
approach may be used in the present invention. 

Alternatively, conditional expression of a target gene can be achieved without 
the use of a transactivator containing a DNA binding, transcriptional activator domain. . 

10 A cassette could be assembled to contain a heterologous constitutive promoter 
downstream of, for example, the URA3 selectable marker, which is flanked with a 
direct repeat containing homologous sequences to the 5* portion of the target gene. 
Additional homologous sequences upstream of the target, when added to this cassette 
would facilitate homologous recombination and replacement of the native promoter 

15 with e above-described heterologous promoter cassette immediately upstream of the 
start codon of the target gene or open reading frame. Conditional expression is achieved 
by selecting strains, by using 5-FOA containing media, which have excised the 
heterologous constitutive promoter and URA3 marker (and consequently lack those 
regulatory sequences upstream of the target gene required for expression of the gene) 

20 and examining the growth of the resulting strain versus a wild type strain grown under 
identical conditions. 

A specific application of the above method as used to construct modified alleles 
of the target gene CaKRE9 is provided in Example 10 below. 

EXAMPLE 10 

25 Construction of a Candida albicans Strain in which a Gene Encoding a Gene Product 

Required for Proliferation is Under the Control of a Regulatable Promoter 
Oligonucleotide primers for PCR amplification of the SAT selectable marker 
used in Step 1 (La gene replacement) contain 25 nucleotides complementary to the SAT 
disruption cassette in pRC18-ASP, and 65 nucleotides homologous to regions flanking 
30 the CaKRE9 open reading frame. Figures 6 A and 6B illustrate the procedure for 

constructing Candida albicans strains in which a gene encoding a gene product is under 
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the control of a regulatable promoter. As Figures 6A and 6B illustrate, the 2.2 kb 
cakre9A::SAT disruption fragment produced after PCR amplification and resulting gene 
replacement of the first wild type CaKRE9 allele via homologous recombination 
following transformation. PCR conditions were as follows: 5-50 ng pRC18-ASP, 100 
5 pmol of each primer, 200 yM dNTPs, 10 mM Tris- pH 8.3, 1 .5 mM MgC12, 50 mM 

KC1, 1 unit Taq DNA polymerase (Gibco). PCR amplification times were: 5 min 94°C, 
1 min 54°C, 2 min 72°C, for 1 cycle; 45 sec 94°C, 45 sec 54°C, 2 min 72°C, for 30 
cycles. Transformation was performed using the lithium acetate method adapted for C. 
albicans, by Braun and Johnson, (Braun, B. R., and A. D. Johnson (1997), Control of 

1 0 filament formation in Candida albicans by the transcriptional repressor TUP 1 , Science 
277:105-109), with minor modifications, including shorter incubation times at 30°C and 
42 °C (1 hr and 5 min respectively) and a greater amount of material transformed (50 jxg 
of ethanol-precipitated cakre9A::SAT?CR product). Transformed cells were spread 
onto YPD plates and incubated overnight at 30°C, providing a preincubation period for 

1 5 expression of SAT prior to replica plating onto YPD medium containing streptothricin 
(400^g/ml). Streptothricin-resistant colonies were detected after 36 hr and 
cakre9A::SAT/CaKRE9 heterozygotes identified by PCR analysis using suitable primers 
which amplify both CaKRE9 and cakre9A::SAT alleles. 

Oligonucleotide primers for PCR amplification of the conditional promoter used 
20 in Step 2 (i.e. promoter replacement) contain 25 nucleotides complementary to the 
CoH/SJ-marked tetracycline regulated promoter cassette in pBSK-HT4 and 65 
nucleotides of homologous sequence corresponding to promoter regions -270 to -205, 
relative to the point of transcription initiation, and nucleotides 1-65 of the CaKRE9 
open reading frame. The resulting 2.2 kb PCR product was transformed into the 
25 cakre9A::SAT/CaKRE9 heterozygous strain produced in step 1, and His + transfonnants 
selected on YNB agar. Bonafide CaKRE9 strains containing both a cakre9A::SAT allele 
and CaHIS3-Tel-CaKRE9 allele were determined by PCR analysis. Typically, 2 
independent strains are constructed and evaluated to provide a reliable determination of 
the terminal phenotype of any given drug target. Terminal phenotype is that phenotype 
30 caused by the absence of the gene product of an essential gene. 

The phenotype of the resulting strain was evaluated as follows. 
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EXAMPLE 11 

Evaluation of Phenotype of Candida albicans Strains in which a Gene Encoding 
a Gene Product Required for Proliferation is Under the Control of a Regulatable 

Promoter 

5 Three independent methods were used to evaluate the phenotype of Candida 

albicans strains in which one copy of the CaKRE9 gene was disrupted and the other 
copy was under the control of a regulatable promoter. In the first, rapid determination 
of the strain's terminal phenotype was achieved by streaking approximately 1.0 X 10 6 
cells onto both a YNB plate and YNB plate containing lOO^g/ml tetracycline and 

10 comparing growth rate after 48 hr at room temperature. For essential genes, such as 
CaKRE9, no significant growth is detected in the presence of tetracycline. In the second 
approach, the essential nature of a gene may be determined by streaking the cells onto a 
casamino acid plate containing 625 ng/ml 5-fluororotic acid (5FOA) and 100 ^g/ml 
uridine to select for ura cells which have excised (via recombination between CaLEU2 

15 sequence duplications created during targeted integration) the transactivator gene that is 
normally required for expression of the tetracycline promoter-regulated target gene. 
Again, whereas strains in which one copy of a gene which is not required for 
proliferation is disrupted and the other copy is under control of a regulatable promoter 
demonstrate robust growth under such conditions, the CaKRE9 strains prepared as 

20 described above fail to grow. Quantitative evaluation of the terminal phenotype 
associated with the CaKRE9 strain is performed using 2 x 10 3 cells/ml of overnight 
culture inoculated into 5.0 ml YNB either lacking or supplemented with 100 ng/ml 
tetracycline and measuring optical density (O.D. 600 ) after 24 and 48 hr incubation at 
30°C. Typically, for strains in which a gene required for proliferation is under the 

25 control of an inducible promoter, no significant increase in optical density is detected 
after 48 hrs in the absence of inducer. Discrimination between cell death (cidal) and 
growth inhibitory (static) terminal phenotypes for a demonstrated essential gene is 
achieved by determining the percentage of viable cells (as judged by the number of 
colony forming units (CFU) from an equivalent of 2 x 10 3 washed cells at T=0) from the 

30 above tetracycline-treated cultures after 24 and 48 hours of incubation. Strains 
producing a cidal terminal phenotype are those which display a reduction in percent 
viable cells (i.e. < 2 x 10 3 CFU) following incubation under repressing conditions. 
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To determine the variation in the level of a gene product under control of the 
tetracycline regulatable promoter the experiments described in Example 12 were 
performed. 

EXAMPLE 12 

5 Target Level Variation Under Induced and Repressed Conditions 

Both a CaHIS3 heterozygote strain and a tetracycline promoter-regulated 
CaHIS3 strain in which one chromosomal copy of the CaHIS3 gene was disrupted and 
the other was under the control of a regulatable promoter were compared against a wild 
type (diploid) CaHIS3 strain for sensitivity towards the 3-aminotriazole (3-AT) (Figures 

10 7A-7D). 3-AT is a competitive inhibitor of the enzyme encoded by CaHIS3, 
imidazoleglycerol phosphate dehydratase, and together serve as a model for a drug and 
drug target respectively. Overexpression, achieved by the constitutive expression level 
of CaHIS3 maintained by the tetracycline promoter, confers 3-AT resistance at 
concentrations sufficient to completely inhibit growth of both wild type and CaHIS3 

15 heterozygote strains (Fig 7A). The phenotype observed is consistent with that expected 
in light of the predicted 7.5 fold overexpression of CaHIS3 determined by Northern bolt 
analysis (see Fig 8). A heterozygous CaHIS3 strain demonstrates enhanced sensitivity 
(i.e. haploinsufScient phenotype) to an intermediate 3-AT concentration unable to effect 
either wild type or tetracycline promoter-based overproducing CaHIS3 strains 

20 noticeably (Fig 7B). A third CaHIS3 expression level evaluated for differential 

sensitivity to 3-AT was produced by partial repression of the tetracycline regulated 

strain using a threshold concentration of tetracycline 0.1% that normally is used to 

achieve complete shut-off. 

This level of CaHIS3 expression represents the minimum expression level 

25 required for viability and as predicted, demonstrates an enhanced drug sensitivity 
relative the heterozygous CaHIS3 strain at an intermediate 3-AT concentration (Fig 7C). 
Similarly, strain-specific drug resistance and sensitivity phenotypes to fluconazole and 
tunicamycin have been demonstrated by increasing and decreasing the level of 
expression of their respective known drug targets, CaERGll and CaALG7. Together 

30 these results demonstrate that three different levels of expression are achieved using the 
C. albicans strain collection, and that they exhibit the predicted drug sensitivity 
phenotypes between known drugs and their known drug target. 
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EXAMPLE 13 

Identification of Candida albicans Genes which Encode a Gene Product 
Required for Proliferation 
Candida albicans genes which encode gene products required for proliferation 
5 were identified by constructing strains in which one chromosomal copy of a gene was 
disrupted and the other chromosomal copy of the gene was under the control of a 
regulatable promoter as described above. To identify genes which encode gene 
products required for proliferation, a strain containing the modified alleles of the gene 
was cultured under conditions wherein the second modified allele of the gene which is 
10 under conditional expression, was substantially underexpressed or not expressed. The 
viability and/or growth of the strain was compared with that of a wild type strain 
cultured under the same conditions. A loss or reduction of viability or growth indicated 
that the gene product encoded by the gene is required for proliferation. The level of 
expression of the gene in strains prepared as described above can be less than 50% of 
15 the non-modified allele, less than 30%, less than 20%, and preferably less than 10%. 
Depending on the heterologous promoter used, the level of expression can be controlled 
by, for example, antibiotics, metal ions, specific chemicals, nutrients, pH, temperature, 
etc. 

For example, C. albicans conditional gene expression using the method 
20 described above was performed using CaKREl, CaKRES, CaKRE6, and CaKRE9 (Fig. 

9). CaKRE5, CaKRE6, and CaKRE9 are predicted to be essential or conditionally 
essential (CaKRE9 null strains are nonviable on glucose but viable on galactose), in C 
albicans as demonstrated by gene disruption using the Ura blaster method. CaKREl 
has been demonstrated as a nonessential gene using the Ura blaster method in 
25 C albicans. Strains heterozygous for the above genes were constructed by PCR-based 
gene disruption method using the CaSATl disruption cassette followed by tetracycline 
regulated promoter replacement of the native promoter of the wild type allele. Robust 
growth of each of these strains suggests expression proceeds normally in the absence of 
tetracycline. When tetracycline is added to the growth medium, expression of these 
30 tetracycline promoter-regulated genes is greatly reduced or abolished. In the presence 
of tetracycline, the strains in which each of the three essential C albicans genes cited 
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above were under the control of a regulatable promoter stopped growing. As expected, 
only the CaKREl strain demonstrates robust growth despite repression of CaKREl 
expression. 

To further examine the utility of the above method in target validation, growth 
5 of four additional strains in which expression of the known essential genes CaTUBl, 
CaALG7, CaAURl, and CaFKSl, as well as the predicted essential gene CaSAT2, and 
CaKREl were under the control of a regulatable promoter were compared under 
inducing versus repressing conditions (Fig. 10 ). As expected, strains in which 
CaTUBl, CaALG7, CaAURl and CaFKSl were under the control of a regulatable 

1 0 promoter failed to grow under repressing conditions, unlike the strains in which the non- 
essential CaKREl was .under the control of a regulatable promoter. Furthermore, as 
predicted, the strain in which the CaSAT2 gene was under the control of a regulatable 
promoter demonstrates essentiality of this gene in C. albicans. The CaSAT2 gene, 
which has been engineered as a dominant selectable marker for use in C albicans, is a 

15 C. albicans gene that is homologous to a S. cerevisiae gene but is unrelated to the Satl 

gene of E. coli. 

In all cases based on other disruption data that have been generated, this is the 
expected response if the tetracycline regulated gene is repressed to a level where it is 
nonfunctional in the presence of tetracycline. Furthermore, in applying the above 

20 methodology of conditional gene disruption to two additional C. albicans genes 
(CaYPDl, and CaYNL194c) whose S. cerevisiae counterpart is known not to be 
essential, no inhibition of growth was observed when these strains were incubated in the 
presence of tetracycline. These results establish that the above method of conditional 
gene expression is a reliable indicator of gene essentiality. 

25 Furthermore, the utility of the present method, as a rapid and accurate means to 

identifying the complete set of essential genes in C. albicans, has been demonstrated by 
an analysis of the null phenotype of a large number of genes using the above two-step 
method of gene disruption and conditional expression. Target genes were selected as 
being fungal specific and essential. Such genes are referred to as target essential genes 

30 in the screening assays described below. 
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A literature search identified reports of URA blaster-based gene disruption 
experiments on a total of 89 genes, of which 13 genes were presumed to be essential, 
based on the inability to construct homozygous deletion strains. The 13 genes are 
CaCCT8 (Rademacher et al. Microbiology, UK 144, 2951-2960 (1998)); CaFKSl (Mio 
5 et al., J. Bacteriol, 179, 4096-105 (1997); and Douglas, et al., Antimicrob Agents 
Chemother 41, 2471-9 (1997)); CaHSP90 (Swoboda et al., Infect Immun 63, 4506-14 
(1995)); CaKRE6 (Mio et al., J. Bacteriol 179, 2363-72 (1997)); CaNMTl (Weinberg et 
al., Mol Microbiol 16, 241-50 (1995)); CaPRSl (Payne et al., J. Med. Vet Mycol. 35, 
305-12 (1997)); CaPSAl (Care et al, Mol Microbiol 34, 792-798 (1999)); CaRAD6 

10 (Care et al., Mol Microbiol 34, 792-798 (1999)); CaSEC4 (Mao et al., J. Bacteriol 181, 
7235-7242 (1999)); CaSECH (Monteoliva et al., Yeast 12, 1097-105 (1996)); CaSNFl 
(Petter et al., Infect Immun. 65, 4909-17 (1997)); CaTOP2 (Keller, et al., Biochem J., 
329-39 (1997)); and CaEFT2 (Mendoza et al., Gene 229, 183-1991 (1999)). These 13 
putatively essential genes and CaTUBl, CaALGl, and CaAURl of C. albicans are not 

15 initially identified by the above method. However, strains in which any one of these 17 
genes are under the control of a regulatable promoter may be used in the methods of the 
present invention, for example, the CaTUBl, CaALGl, and CaAURl strains in Fig. 10 
and the CaKRE6 strain in Fig. 9. Any of these 17 genes may be included as a control 
for comparisons in the methods described above, or as a positive control for essentiality 

20 in the collections of essential genes. The nucleic acid molecules comprising a 
nucleotide sequence corresponding to any of these 17 genes may be used in the methods 
of the present invention, as drug targets, or they may be included individually or in 
subgroups as controls in a kit or in a nucleic acid microarray. 

Using methods such as those described above, the genes of SEQ ID NOs: 

25 14111-14944, which encode the polypeptides of SEQ ID NOs.: 14945-15778 were 
identified as being required for proliferation. Table VII, provided at the end of the 
present specification, lists the SEQ ID NOs. of the identified genes along with their 
Candida designation. The Candida designations provided in Table VII were formulated 
by identifying the Saccharomyces cerevisae gene which is homologous to the identified 

30 Candida albicans gene. The Candida designation also references the location of the 
homologous Saccharomyces cerevisae gene in the Saccharomyces cerevisae genom. 
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For example, the Candida designation CaYAL038W means that the homologous 
Saccharomyces cerevisae gene was on yeast chromosome 1 (YB would mean yeast 
chromosome 2 etc), left arm of centromere (R means right arm of centromere), position 
038," w for watson strand (c for crick strand). The homologous Saccharomyces 
5 cerevisae gene was identified from genome-www.stanford.edu/saccharomyces. 
Homologous coding nucleic acids, homologous antisense nucleic acids and homologous 
polypeptides having homology to the genes of SEQ ID NOs: 14111-14944, nucleic 
acids complementary to SEQ ID NOs: 141 11-14944, or the polypeptides of SEQ ID 
NOs.: 14945-15778 may be identified using any of the methods described above. 

10 An alternative method is available for assessing the essentiality of the modified 

gene in strains constructed as described above. Repression of expression of the 
modified gene allele within a strain constructed as described above may be achieved by 
homologous recombination-mediated excision of the gene encoding the transactivator 
protein. For example, where conditional expression of a target gene is achieved using 

15 the tetracycline-regulated promoter, constitutive expression (under nonrepressing 
conditions) may be repressed by homologous recombination-mediated excision of the 
transactivator gene (TetR-GAL4AD). In this way, an absolute achievable repression 
level is produced independently of that produced by tetracycline-mediated inactivation 
of the transactivator protein. Excision of the transactivator gene is made possible by 

20 virtue of the selectable marker and integration strategy used in strain construction. 

Stable integration of the Ca t/ft43-marked plasmid containing the TetR-GAL4AD 
transactivator gene into the CaLEU2 locus results in a tandem duplication of CaLEU2 
flanking the integrated plasmid. Counterselection on 5-FOA-containing medium can 
then be performed to select for excision of the Ca C/Ri45-marked transactivator gene and 

25 to directly examine whether this alternative repression strategy reveals the target gene to 
be essential. 

Three examples of genes defined as essential on 5-FOA containing medium but 
lacking any detectable growth impairment on tetracycline supplemented medium are the 
genes, CaYCL052c t CaYNL194c and CaYJR046c. Presumably, this is due to the target 
30 gene exhibiting a lower basal level of expression under conditions where the 
transactivator gene has been completely eliminated than its gene product incompletely 
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inactivated by addition of tetracycline. Thus, the method described above offers two 
independent approaches for the determination of whether or not a given gene is essential 
for viability of the host strain. 

EXAMPLE 14 

5 Promoter Replacement to Generate Cells Capable of Overexpressing or 

Underexpressing a Gene Encoding a Gene Product Required for Proliferation 
A target for promoter replacement is selected. A promoter replacement cassette 
is obtained by inserting a nucleic acid comprising the rrnBTlT2 transcriptional 
terminator followed by the lac promoter into pACYC184 such that the rrnB terminator 

10 and lac promoter are positioned 3 ' of the CAT gene. The promoter replacement cassette 
(CAT~rrnBTlT2-plac) is amplified by PCR. The PCR product is used as the template 
for another round of PCR using primers with 60-80 bp of homology to a target promoter 
(i.e. a promoter which directs expression of a gene encoding a gene product required for 
proliferation) and 20 bp of homology to the CAT/rrnBTlT2/plac template as described 

15 above. The region of homology is chosen such that upon homologous recombination, 
the CAT/rrnBTlT2/plac cassette replaces the promoter of the target gene but leaves its 
Shine-Delgarno motif untouched. 

The promoter replacement cassette is transformed into competent JC8679. 
JC8679 is available from the E. coli genetics stock center. JC8679 allows 

20 recombination of short linear DNAs and also contains a lacY mutation which allows 
titratable regulation of the lac promoter. The transformed cells are plated onto 
LB/chloramphenicol plates containing various levels of IPTG to assure that the correct 
level of expression is achieved to allow survival. The correct integration of the 
promoter replacement cassette is confirmed by colony PCR. If desired, proper 

25 regulation of the target gene by the inserted promoter may be confirmed by testing the 
integrants for growth defects when inducer is absent or present at levels lower than that 
at which the original colonies were obtained. The inability to grow in the absence of 
inducer (IPTG) or in the presence of lower levels of the inducer than were used to 
obtain the clones confirms that the target gene is properly regulated by the inserted 

30 promoter. It will be appreciated that although the lac promoter and the strain JC8679 
are used as examples, the method may be performed using any suitable regulatable 
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promoter and organism or strain to generate cells which are capable of overexpressing 
or underexpressing a gene encoding a gene product required for proliferation. 

EXAMPLE 15 

Operator Insertion to Generate Cells Capable of Overexpressing or Underexpressing a 
5 Gene Encoding a Gene Produ ct Required for Proliferation 

An oligonucleotide comprising a lac operator flanked on each side by 40 
nucleotides homologous to the target promoter is designed. The target promoter is the 
promoter which drives expression of a gene encoding a gene product required for 
proliferation, such as the yabB yabC ftsLftsI murE genes in an operon. The sequence of 

10 the oligonucleotide (SEQ ID NO. 15810) and locations of the regions homologous to 
the promoter are illustrated in Figure 11. The sequence of the promoter is also shown 
with the locations of the -10 and -35 regions indicated (SEQ ED NO. 15811). The single 
stranded oligonucleotide is transformed into a bacterium expressing the A, Beta and Gam 
proteins. The cells in the transformation mixture are diluted and plated on medium 

15 containing IPTG. Colonies in which the lac operator has integrated into the target 
promoter are identified by colony PCR. If desired, proper regulation of the target 
promoter by the inserted operator is confirmed by growing the identified colonies in 
medium containing or lacking IPTG. The colonies proliferate on medium containing 
IPTG but fail to grow on medium lacking IPTG, thereby confirming that the target 

20 promoter is properly regulated by the inserted operator. It will be appreciated that the 
preceding method may be performed with any target promoter and any operator to 
generate cells which overexpress or underexpress a gene encoding a gene product 
required for proliferation. 

In the methods of the present invention, strains which overexpress or under 

25 express gene products required for proliferation are used to identify the gene product on 
which a compound which inhibits proliferation of an organism acts or to profile a 
compound's activity. Examples 16-18 describe methods for identifying the gene 
product on which a compound which inhibits the proliferation of an organism acts using 
cells which overexpress or underexpress a gene product required for proliferation. 
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EXAMPLE 16 

Strains in which a Gene Encoding a Gene Product Required for Proliferation is 
Overexoressed are able to Grow at Elevated Antibiotic Concentrations 
To confirm that cells which overexpress a gene product required for proliferation 
5 are able to grow at elevated antibiotic concentrations, 11 such genes from 
Staphylococcus aureus which are the targets of known antibiotics were operably linked 
to the xylose inducible promoter XylT5 described above as follows. The genes and the 
antibiotics which target the products of these genes are listed in Table V below. 

PCR primer pairs were designed for each of the 11 genes encoding a gene 

10 product required for proliferation of Staphylococcus aureus as shown in Table V. The 
upstream primers for each gene included the native ribosomal binding sites (S-D 
sequences). In addition, restriction sites for appropriate restriction enzymes were 
designed into the primers to facilitate directional cloning of the genes. PCR reactions 
were carried out using Pfu DNA polymerase (Stratagene, San Diego) under the 

15 following conditions per 50 \x\ reaction: Pfu polymerase 2U, dNTP 200 pM, primers 
400 nM each, S. aureus RN450 genomic DNA (template) 5-10 ng. The reaction 
involved an initial heating at 94°C for 5 min, followed by 25 cycles of 30 sec at 
94°C/30 sec at 55°C/5 min at 72°C, and ending with 7 min of extension at 72°C. 

The amplified genes were operably linked to the XylT5 promoter as follows. 

20 PCR products were cleaned using QIAGEN PCR Cleaning Kits and then were digested 
with the proper restriction enzymes. The resulting fragments were ligated overnight at 
16°C with precut vector DNA containing the XylT5 promoter. Ligation mixtures were 
ethanol precipitated at -80°C for 20 min in the presence of 0.3 M sodium acetate. The 
precipitated DNA was spun down at 14,000 rpm for 30 min at 4°C and washed with 1 

25 ml of 70% EtoH. The DNA pellets were air-dried and dissolved in EB or sterile water. 
To transform Staphylococcus aureus cells, the precipitated DNA was mixed with 45 ^1 
of electroporation competent cells and incubated at room temperature for 30 min. The 
DNA/cell mixtures were electroporated (settings: 2 volts, 25 ^F, 200 Q) in 2 mm 
cuvettes and mixed with 450 nl B2 medium containing 0.2 jig/ml chloramphenicol. 

30 The cells were incubated at 37°C with shaking for 90 min. Transformed cells were 
plated onto LB agar plates containing chloramphenicol (34 ng/ml) for the selection of 
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plasmids. Several colonies for each cloning reaction were picked and streaked to obtain 
a pure culture. Colony PCR reactions using vector-specific primers were performed to 
verify the size and identity of the inserts. 

155. Gene-walking sequencing was employed to completely sequence the 
5 entire insert for several clones of each cloned gene. This was carried out to avoid using 
a cloned gene whose DNA sequence was mutated during the PCR process. 

To demonstrate that genes encoding gene products required for proliferation can 
confer resistance to their specific inhibitors upon induction at proper inducer levels, 
cells of each clone in which the genes were operably linked to the xylose inducible 

1 0 promoter were grown in LB medium with chloramphenicol (34 jig/ml) at a combination 
of differing antibiotic and inducer concentrations. This was accomplished by using 
microtitration plates (96 or 384 wells) which contained antibiotic and inducer at 
gradient concentrations in a matrix format in 10 times excess quantity (see Figure 12). 
Media containing inoculated cells (9 volume) was dispensed into the wells containing 1 

15 volume of antibiotic/inducer for a final volume of 50 jal (for 384 well plates) or 200 jal 
(for 96 well plates). The plates were incubated at 37°C with periodic shaking and 
growth of cells was monitored by automatic measurement of optical density at OD600 
using a Ultramark reader. A clone over-expressing a particular gene was considered 
resistant to its specific antibiotic (inhibitor) if significant growth was observed at 

20 appropriate inducer concentrations in the presence of a particular concentration of 
antibiotic but not in the absence of inducer at that concentration of antibiotic. 

The results are indicated in Figure 13 and Figure 14. As illustrated in Figure 13, 
at appropriate concentrations of inducer cells which overexpress the defB gene product 
were able to grow at elevated concentrations of the antibiotic actinonin, which acts on 

25 the deffl gene product. Similarly, as illustrated in Figure 14, at appropriate 

concentrations of inducer cells which overexpress the folA gene product were able to 
grow at elevated concentrations of the antibiotic trimethoprim, which acts on the folA 
gene product. 

Thus, elevated expression of a gene product required for proliferation enables 
30 cells to grow in the presence of antibiotic concentrations which inhibit or prevent 
growth of wild type cells. 
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EXAMPLE 17 

Overexpression of Genes Encoding Gene Products Required for Prolifer ation Confers 
Specific Resistance to Antibiotics which Target the Overexp ressed Gene Product 
To demonstrate that cells which overexpress a gene encoding a gene product 

5 required for proliferation are specifically resistant to antibiotics which target that gene 
product, the following experiments were performed. Several identical compound 
plates were prepared as described in Example 14 above in which different antibiotics 
were present in different wells. Media containing cells overexpressing different genes 
were separately dispensed into each one of these plates. Plate incubation and growth 

10 measurement were the same as described in Example 16 above. Growth was deemed 
specific if cells overexpressing one particular gene only gained resistance to 
antibiotics which target the product of the overexpressed gene but not to other 
antibiotics which target the products of genes which were not overexpressed. 

As indicated in Figure 1 5 overexpression of the fabl gene conferred resistance 

15 to triclosan, which acts on the gene product of the fabl gene, enoyl-acyl carrier protein 
reductase. However, overexpression of the fabl gene did not confer resistance to 
cerulenin, trimethoprim, or actinonin, each of which act on other gene products. 

Similarly, as indicated in Figure 16 overexpression of the folA gene conferred 
resistance to trimethoprim, which acts on the gene product of the folA gene, 

20 dihydrofolate reductase. However, overexpression of the folA gene did not confer 
resistance to triclosan, cerulenin, or actinonin, each of which act on other gene 
products. 

As indicated in Figure 17 overexpression of the deffi gene conferred resistance 
to actinonin, which acts on the gene product of the deffi gene, peptide deformylase. 
25 However, overexpression of the defB gene did not confer resistance to cerulenin, 
trimethoprim, or triclosan, each of which act on other gene products. 

As indicated in Figure 18 overexpression of the fabF gene conferred resistance 
to cerulenin, which acts on the gene product of the fabF gene, p keto-acyl carrier 
protein synthase H. However, overexpression of the fabF gene did not confer 
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resistance to triclosan, trimethoprim, or actinonin, each of which act on other gene 
products. 

Thus, overexpression of a gene encoding a gene product required for 
proliferation confers specific resistance to antibiotics which target the overexpressed 
5 gene product. 

EXAMPLE 18 

Selection of a Strain Overexpressine a Gene Encoding a Targe t Gene Product from a 
Mixture of Strains Overexpressine Genes Required for Pr oliferation 
To confirm that a strain expressing the gene product targeted by an antibiotic 

10 can be selected from a mixture of strains which each overexpress a different gene 

required for proliferation, the following experiment was performed. S. aureus strains 
overexpressing one of nine genes encoding a gene product required for proliferation 
were constructed as described above. The nine overexpressed genes were fabF, defB, 
folA, fabl, ileS, fusA, gyrB, murA, rpoB. A mixture of the nine strains was grown 

1 5 wells in a 96 well plate in medium containing various concentrations of inducer and a 
sufficient concentration of actinonin, cerulenin, triclosan or trimethoprim to inhibit the 
growth of strains which do not overexpress the targets of these antibiotics. 

Growth was observed in wells containing appropriate inducer concentrations 
and each one of the four antibiotics (See Figure 19). The cultures which grew in the 

20 presence of one of the antibiotics were analyzed as follows. The cultures were 
removed from the wells of the plate and single colonies were obtained by plating 
serial dilutions LB agar plates containing an appropriate antibiotic. Plasmids were 
isolated from at least 60 individual colonies for each culture and the genes which 
conferred antibiotic resistance were amplified by performing PCR reactions using 

25 vector-specific primers. The PCR products were then sequenced. 

All of the plasmids obtained from the culture which grew in the presence of 
cerulenin contained the fabF sequence. Similarly, all of the plasmids obtained from 
clones which grew in the presence of triclosan contained the fabl gene. All of the 
plasmid obtained from colonies which grew in the presence of actinonin contained the 

30 defB gene. In addition, 8 1 % of the plasmids obtained from colonies which grew in 
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the presence of trimethoprim contained the folA gene. Growth conditions could be 
further optimized to provide 100% recovery of plasmids containing the folA gene. 

These results demonstrate that a strain expressing the gene product targetted 
by an antibiotic can be selected from a mixture of strains which each overexpress a 
different gene required for proliferation. 



Identification of Amplification Products Having Distinguishable Lengths 
As discussed above, plasmids in which antisense nucleic acids complementary 
to nucleotide sequences in the pbpC, secA, ylaO(Bs), yphC(Bs),trpS, polC, fabl, rpsR 
(Bs), fabF(yjaY), ileS, murC, fmhB, murA (Bs), murF(Bs), ftsZ, tufA, gyrA, rpoB, 
grlA or folA(dfirA) genes were transcribed from the XylT5 promoter were used to 
identify the foregoing genes as being required for proliferation. The sequences of the 
antisense nucleic acids are provided herein as follows: 



EXAMPLE 19 



tufA 

ylaO 

rpoB 

polC 

murC 

fmhB 

yphC 

gyrA 

ileS 

secA 

fabl 

murA 

grlA 

trpS 

folA 

pbpC 

fabF 

murF 

rpsR 

ftsZ 



SEQ ID NO: 1359 
SEQ ID NO: 1380 
SEQ ID NO: 1392 
SEQ ID NO: 1409 
SEQ ID NO: 1416 
SEQ ID NO: 1444 
SEQ ID NO 1463 
SEQ ID NO 1483 
SEQ ID NO 1636 
SEQ ID NO 1651 
SEQ ID NO 1697 
SEQ ID NO 2086 
SEQ ID NO 2331 
SEQ ID NO 2505 
SEQ ID NO 2526 
SEQ ID NO 2634 
SEQ ID NO 2988 
SEQ ID NO 3522 
SEQ ID NO 3563 
SEQ ID NO 3598 
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Amplification primers were designed which would yield amplification products of the 
following lengths if the plasmid encoding the corresponding antisense nucleic acid is 
present in a mixture of nucleic acids: 





yphC 


260bp 


secA 


267bp 


5 


folA 


230 bp 


tufA 


243bp 




fabl 


220bp 


gyrA 


225bp 




trpS 


208bp 


ileS 


215bp 




fabF 


189bp 


murF 


203bp 




murA 


176bp 


finhB 


181bp 


10 


rpoB 


159bp 


ylaO 


169bp 




grlA 


151bp 


pbpC 


156bp 




murC 


129bp 


polC 


145bp 




ipsR 


109bp 


ftsZ 


117bp 



The 5' primer of each pair was complementary to a nucleotide sequence within 

1 5 the xylT5 promoter while 3 * primer was complementary to a nucleotide sequence 
within the antisense clone. The 5' primer of each pair was identical for each 
amplification reaction. The nucleotide sequence GTTTCTT was appended on the 5' 
end of the 3' primers. One primer in each pair was labeled with either VIC or 6FAM. 
Two sets often plasmids containing the antisense nucleic acids complementary 

20 to the genes listed in each of the columns above were mixed in equal amounts in 1 1 
tubes except that either the plasmid encoding antisense nucleic acids complementary 
to a nucleotide sequence in the grlA gene or the plasmid encoding antisense nucleic 
acids complementary to nucleotide sequences in the finhB gene were serially diluted 
two fold in each of the 1 1 tubes (i.e. the first tube had lOOpg of the grlA plasmid or 

25 the finhB plasmid while the last tube had 0. lOpg of the grlA plasmid or the finhB 
plasmid). Amplification reactions were conducted on the mixtures and the 
amplification products were separated on a 5% NuSieve 3: 1 agarose gel 
(BioWhittaker Molecular Applications Rockland, ME). The levels of the 151bp or 
181 amplification products for the grlA or finhB primer respectively were specifically 

30 reduced in a stepwise fashion with increasing dilutions while the levels of the 
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undiluted products remained constant. The assay readily detected a 10-fold decrease 
in template concentration reflected in the amplification products corresponding to the 
grlA or finhB plasmids. 

EXAMPLE 20 

5 Selective Disappearance of Amplification Products Corresponding to Strains 

Underexpressing a Gene Product on which a Compound which Inhibits Proliferation 

Acts 

Strains of Staphylococcus aureus containing plasmids encoding antisense 
nucleic acids complementary to nucleotide sequences within the yphC, folA, fabl, 

10 trpS, fabF, murA, rpoB, grlA, murC or rpsR genes (described in Example 19 above) 
were mixed together in identical cultures such that the number of cells of each strain 
in the culture was identical. Each of the cultures containing the ten strains was 
contacted with one of the following antibiotics at one of the following concentrations: 
spectinomycin- 2.5, 5.0ug/ml 

15 mupriocin- 4.3, 8.6, 17.2ug/ml. 
cerulenin- 4.5, 9.0, 18.0ug/ml 

Spectinomycin acts on the product of the rpsR gene, mupriocin acts on the 
product of the ileS gene and cerulenin acts on the product of the FabF gene. The 
middle concentration for each antibiotic is its IC50. 

20 The culture containing the ten strains were grown in rich medium (L-Broth; for 

antisense LB + chloramphenicol to maintain antisense plasmid) until the cells 
reached early log phase then contacted with of one of the above-stated compounds at 
one of the concentrations listed above (preferably near IC50). The cultures were 
grown for a sufficient length of time to permit the compounds to specifically inhibit 

25 the growth of strains underexpressing their targets. Preferably the cultures were 
grown at least 16 hr, more preferably between 24 and 48 hrs. It is desirable to avoid 
allowing the culture to grow for time periods which might places selective pressure on 
the strains which could lead to false positives. 

The cells were harvested by centrifugation and plasmid DNA was isolated 

30 from the cultures. PCR amplifications were performed as described in Example 19. 
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Amplification products were run on NuSieve agarose gels as described above. The 
amounts of the amplification products corresponding to each antisense nucleic acid 
were determined and compared to those in a control culture which was not contacted 
with the drug or to the amounts of the amplification products corresponding to the 

5 other antisense nucleic acids which were not complementary to nucleotide sequences 
in the genes encoding the gene products on which the compounds act. In each case, 
only the amplification product corresponding to the target on which the antibiotic acts 
was not detectable on the gel. 

It is desirable, in embodiments in which the level or activity of gene products 

1 0 is regulated by transcribing antisense nucleic acids complementary to gene products 
required for proliferation or by replacing the native promoters of such genes with 
regulatable promoters, to perform dose-response curve for the inducer used to induce 
transcription of the antisense nucleic acids or induce transcription from the regulatable 
promoter. In such embodiments, it is desirable to use the lowest concentration of 

1 5 inducer which provides optimal transcription levels for detecting the effects of a 
particular test compound while interfering as little as possible with the growth of 
strains which do not overexpress or underexpress the target on which the compound 
acts. It also desirable contact the cultures with varying amounts of test compounds to 
determine the optimal amounts for obtaining differential growth of strains which 

20 overexpress or underexpress the targets on which the compounds act. Preferably, if 
the strains overexpress gene products required for proliferation, the level of the 
compound is preferably about IQo or above . Preferably, if the strains underexpress 
gene products required for proliferation, the level of the compound is preferably about 
ICjo or below . 

25 It will be appreciated that, if desired, the amplification products may be 

detected using the dyes described above. It will also be appreciated that amplification 
products may be detected using any desired amplification method including RT-PCR 
and PGR. 

It will be appreciated that no matter how detailed the foregoing appears in text, the 
30 invention can be practiced in many ways. As is also stated above, it should further be 
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noted that the use of particular terminology when describing certain features or aspects 
of the present invention should not be taken to imply that the broadest reasonable 
meaning of such terminology is not intended, or that the terminology is being re-defined 
herein to be restricted to including any specific characteristics of the features or aspects 

5 of the invention with which that terminology is associated. Thus, although this 
invention has been described in terms of certain preferred embodiments, other 
embodiments which will be apparent to those of ordinary skill in the art in view of the 
disclosure herein are also within the scope of this invention. Accordingly, the scope of 
the invention is intended to be defined only by reference to the appended claims and any 

10 equivalents thereof. All documents cited herein are incorporated herein by reference in 
their entireties 



i 
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TABLE VI A 



SeqID 


Clone name 


Organism 


8 


E3M10000001A02 


Enterococcus faecalis 


9 


E3M10000001A06 


Enterococcus faecalis 


10 


E3M10000001B01 


Enterococcus faecalis 


11 


E3M10000001B02 


Enterococcus faecalis 


12 


E3M10000001B05 


Enterococcus faecalis 


13 


E3M10000001B06 


Enterococcus faecalis 


14 


E3M100OO001BO8 


Enterococcus faecalis 


15 


E3M10000001B10 


Enterococcus faecalis 


16 


E3M10000001C02 


Enterococcus faecalis 


17 


E3M10000001C09 


Enterococcus faecalis 


18 


E3M10000001D02 


Enterococcus faecalis 


19 


E3M10000001D04 


Enterococcus faecalis 


20 


E3M10000001D05 


Enterococcus faecalis 


21 


E3M10000001D09 


Enterococcus faecalis 


22 


E3M10000001E01 


Enterococcus faecalis 


23 


E3M10000001E02 


Enterococcus faecalis 


24 


E3M10000001E03 


Enterococcus faecalis 


25 


E3M10000001E04 


Enterococcus faecalis 


26 


E3M10000001E08 


Enterococcus faecalis 


27 


E3M10000001E09 


Enterococcus faecalis 


28 


E3M10000001F02 


Enterococcus faecalis 


29 


E3M10000001F04 


Enterococcus faecalis 


30 


E3M10000001F06 


Enterococcus faecalis 


31 


E3M10000001F07 


Enterococcus faecalis 


32 


E3M10000001G02 


Enterococcus faecalis 


33 


E3M10000001G03 


Enterococcus faecalis 


34 


E3M10000001G04 


Enterococcus faecalis 


35 


E3M10000001G05 


Enterococcus faecalis 


36 


E3M10000001H02 


Enterococcus faecalis 


37 


E3M10000001H03 


Enterococcus faecalis 


38 


E3M10000001H04 


Enterococcus faecalis 


39 


E3M10000004A04 


Enterococcus faecalis 


40 


E3M10000004C03 


Enterococcus faecalis 


41 


E3M10000004D01 


Enterococcus faecalis 


42 


E3M10000004D02 


Enterococcus faecalis 


43 


E3M10000004D10 


Enterococcus faecalis 


44 


E3M10000004E11 


Enterococcus faecalis 


45 


E3M10000004F08 


Enterococcus faecalis 


46 


E3M10000004F10 


Enterococcus faecalis 
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SeqID 


Clone name 


Organism 


47 


E3M10000004G01 


Enterococcus faecalis 


48 


E3M10000004H11 


Enterococcus faecalis 


49 


E3M10000005A07 


Enterococcus faecalis 


50 


E3M10000005B01 


Enterococcus faecalis 


51 


E3M10000005B08 


Enterococcus faecalis 


52 


E3M10000005C01 


i Enterococcus faecalis 


53 


E3M10000005C03 


Enterococcus faecalis 


54 


E3M10000005C04 


Enterococcus faecalis 


55 


E3M10000005D03 


Enterococcus faecalis 


56 


E3M10000005D04 


Enterococcus faecalis 


57 


E3M10000005D10 


Enterococcus faecalis 


58 


E3M10000005E01 


Enterococcus faecalis 


59 


E3M10000005E02 


Enterococcus faecalis 


60 


E3M10000005E03 


Enterococcus faecalis 


61 


E3M10000005E08 


Enterococcus faecalis 


62 


E3M10000005F07 


Enterococcus faecalis 


63 


E3M10000005F10 


Enterococcus faecalis 


64 


E3M10000005G05 


Enterococcus faecalis 


65 


E3M10000005H04 


Enterococcus faecalis 


66 


E3M1000O006B03 


Enterococcus faecalis 


67 


E3M10000006C01 


Enterococcus faecalis 


68 


E3M10000006C12 


Enterococcus faecalis 


69 


E3M10OOO006DO3 


Enterococcus faecalis 


70 


E3M10000006E11 


Enterococcus faecalis 


71 


E3M10000006F04 


Enterococcus faecalis 


72 


E3M10000006G04 


Enterococcus faecalis 


73 


E3M10000006G12 


Enterococcus faecalis 


74 


E3M10000006H09 


Enterococcus faecalis 


75 


E3M10000007A02 


Enterococcus faecalis 


76 


E3M10000007B02 


Enterococcus faecalis 


77 


E3M10O00007B03 


Enterococcus faecalis 


78 


E3M10000007C03 


Enterococcus faecalis 


79 


E3M10000007C04 


Enterococcus faecalis 


80 


E3M10000007D03 


Enterococcus faecalis 


81 


E3M10000007E05 


Enterococcus faecalis 


82 


E3M10000007F01 


Enterococcus faecalis 


83 


E3M10000007F06 


Enterococcus faecalis 


84 


E3M10000007G01 


Enterococcus faecalis 


85 


E3M10000008C03 


Enterococcus faecalis 


86 


E3M10000008C08 


Enterococcus faecalis 


87 


E3M10000008C09 


Enterococcus faecalis 
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ocuu/ 


Plone name 


Organism 


88 


E3M10000008D08 


Enterococcus faecalis 


89 


E3M10000008E02 


Enterococcus faecalis 


90 

7v 


E3M10000008G05 


Enterococcus faecalis 


91 


E3M10000008G09 

-J ~J l Y X X V WW WW W^ 


Enterococcus faecalis 


9? 1 


F3M 1 0000008H02 


Enterococcus faecalis 


9^ 


E3M10000009C07 


Enterococcus faecalis 


94 i 


E3M 1 0000009C09 


Enterococcus faecalis 




E3M1 0000009D01 


Enterococcus faecalis 


96 


E3M10000009E02 

J«>iTl Jl W W W^ A^w«rf 


Enterococcus faecalis 


97 


E3M10000009E03 


Enterococcus faecalis j 


98 


E3M10000009E05 


Enterococcus faecalis 


99 


E3M10000009G02 

L/^ 1Y1 X W W W W ^ ^* v 


Enterococcus faecalis 


100 


E3M10000010C08 


Enterococcus faecalis 


101 


E3M10000010D05 


Enterococcus faecalis 


102 


E3M1 000001 0F01 


Enterococcus faecalis 


103 


E3M1 00000 10G05 


Enterococcus faecalis 


104 


E3M10000010G07 


Enterococcus faecalis 


105 


E3M10000010G09 


Enterococcus faecalis 


106 


E3M10000010G10 


Enterococcus faecalis 


107 


E3M10000010H02 


Enterococcus faecalis 


t 108 


E3M10000011A09 


Enterococcus faecalis 


109 


F^Ml 000001 1B03 

1 /. J 1 V 1 X VW W A i*^ WW 


Enterococcus faecalis 


110 

1 1 V 


E3M10000011B09 


Enterococcus faecalis 


1 1 1 

111 


E3M10000011C07 

JLj-J It X X W V W A ■* w » 


Enterococcus faecalis 


112 
i i^t 


E3M10000011D03 


Enterococcus faecalis 


113 


E3M10000011H02 


Enterococcus faecalis 


i it 


E3M10000011H05 

X-/ «J -LTX X V w w W * * A * w w 


Enterococcus faecalis 




E3M10000012B01 


Enterococcus faecalis 


1 1VJ 


E3M10000012B02 

t ■* J I r 1 X WWW » W<* 


Enterococcus faecalis 


117 
ii/ 


E3M10000012B07 

Jw»y XYX X WWW X Jir.l > w / 


Enterococcus faecalis 


118 

no 


E3M10000012B08 


Enterococcus faecalis 


119 


E3M10000012C01 


Enterococcus faecalis 


120 


E3M10000012D10 


Enterococcus faecalis 


121 


E3M10000012E08 


Enterococcus faecalis 


122 


E3M10000012F05 


Enterococcus faecalis 


123 


E3M10000012F06 


Enterococcus faecalis 


124 


E3M10000012F07 


Enterococcus faecalis 


125 


E3M10000012F10 


Enterococcus faecalis 


126 


E3M10000012G02 


Enterococcus faecalis 


127 


E3M10000012G07 


Enterococcus faecalis 


128 


E3M10000013A06 


Enterococcus faecalis 
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129 


E3M10000013A07 


Enterococcus faecalis 


130 


E3M10000013C05 


Enterococcus faecalis 


131 


E3M10000013D02 


Enterococcus faecalis 


132 


E3M10000013D08 


Enterococcus faecalis 


133 


E3M10000013D10 


Enterococcus faecalis 


134 


E3M10000013E02 


Enterococcus faecalis 


135 


E3M1 000001 3E08 


Enterococcus faecalis 


136 


E3M10000013F05 


Enterococcus faecalis 


137 


E3M10000013F12 


Enterococcus faecalis 


138 


E3M10000013G10 


Enterococcus faecalis 


139 


E3M10000013H03 


Enterococcus faecalis 


140 


E3M10000013H05 


Enterococcus faecalis 


141 


E3M10000013H10 


Enterococcus faecalis 


142 


E3M10000014B12 


Enterococcus faecalis 


143 


E3M10000014E12 


Enterococcus faecalis 


144 


E3M10000014G09 


Enterococcus faecalis 


145 


E3M10000015B04 


Enterococcus faecalis 


146 


E3M10000015B12 


Enterococcus faecalis 


147 


E3M10000015E12 


Enterococcus faecalis 


148 


E3M10000016A03 


Enterococcus faecalis 


149 


E3M10000016A04 


Enterococcus faecalis 


150 


E3M10000016C11 


Enterococcus faecalis 


151 


E3M10000016D03 


Enterococcus faecalis 


152 


E3M10000016F06 


Enterococcus faecalis 


153 


E3M10000016F10 


Enterococcus faecalis 


154 


E3M1 00000 16H05 


Enterococcus faecalis 


155 


E3M10000016H10 


Enterococcus faecalis 


156 


E3M10000017A09 


Enterococcus faecalis 


157 


E3M10000017D09 


Enterococcus faecalis 


158 


E3M10000018A07 


Enterococcus faecalis 


159 


E3MI 000001 8C02 


Enterococcus faecalis 


160 


E3M10O00O18EO1 


Enterococcus faecalis 


161 


E3M10000018G09 


Enterococcus faecalis 


162 


E3M10000018H06 


Enterococcus faecalis 


163 


E3M10000019B06 


Enterococcus faecalis 


164 


E3M10000019D02 


Enterococcus faecalis 


165 


E3M10000019E03 


Enterococcus faecalis 


166 


E3M10000019E04 


Enterococcus faecalis 


167 


E3M10000020G04 


Enterococcus faecalis 


168 


E3M10000020H05 


Enterococcus faecalis 


169 


E3M10000021A08 


Enterococcus faecalis 
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F3M1 0000021 All 


Enterococcus faecalis 


1 71 


F3M1 0000021B10 


Enterococcus faecalis 


1 79 


F3M1 0000021 C03 


i Enterococcus faecalis 


17^ 


F3M 1 0000021 C04 


Enterococcus faecalis 


1 74 


p^yi 0000021 P08 


Enterococcus faecalis 


17^ 


F3M1 000002 1D04 


Enterococcus faecalis 


1 1(\ 
1 f\J 


F3M1 000002 1 F 1 0 


Enterococcus faecalis 


1 77 
if/ 


F3M1 0000021 G04 


j Enterococcus faecalis 


178 

I/O 


F3M1 0000021 G10 


Enterococcus faecalis 


170 


F3M10000021G11 


Enterococcus faecalis 


180 


F3M10000021H11 


Enterococcus faecalis 


181 

I lO 1 


F3M10000022A04 


Enterococcus faecalis 


1 89 


F3M10O00022A11 


Enterococcus faecalis 


183 


E3M10000022B04 


Enterococcus faecalis 


184 


E3M10000022B05 


Enterococcus faecalis 


185 


E3M10000022B07 


Enterococcus faecalis 


186 

X ou 


E3M10000022C05 


Enterococcus faecalis 


187 


E3M10000022C06 


Enterococcus faecalis 


188 

lOO 


E3M10000022C09 

AJ/JXVX A \J\J\J\J\J4*+*\S\JS 


Enterococcus faecalis 


1 80 

1 07 


E3 M 1 0000022D04 


Enterococcus faecalis 


100 


F3M1 0000022F05 


Enterococcus faecalis 


1 01 


F3M 1 0000022F06 


Enterococcus faecalis 


109 


F3M1 0000022F08 


Enterococcus faecalis 




F3M1 0O00022G02 


Enterococcus faecalis 


1 04 


F3M1 0000022G12 


Enterococcus faecalis 


105 

iyo 


F3M1 OO00023A03 


Enterococcus faecalis 




F3M1 0000023 A06 


Enterococcus faecalis 


107 
i y i 


F3M1 0000023 A07 


Enterococcus faecalis 


108 
iyo 


F3M1 0000023 A09 


Enterococcus faecalis 


100 
i yy 


F3M1 OO00023B02 


Enterococcus faecalis 


900 


F3M10000023B06 


Enterococcus faecalis 


201 


E3M10000023C03 


Enterococcus faecalis 


202 


E3M10000023C04 


Enterococcus faecalis 


203 


E3M10000023C06 


Enterococcus faecalis 


204 


E3M10000023C08 


Enterococcus faecalis 


205 


E3M10000023C09 


Enterococcus faecalis 


206 


E3M10000023D02 


Enterococcus faecalis 


207 


E3M10000023D04 


Enterococcus faecalis 


208 


E3M10000023D10 


Enterococcus faecalis 


209 


E3M10000023E04 


Enterococcus faecalis 


210 


E3M1OO00023E07 


Enterococcus faecalis 
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211 


E3M10000023E09 


Enterococcus faecalis 


212 


E3M10000023F02 


Enterococcus faecalis 


213 


E3M10000023F10 


Enterococcus faecalis 


214 


E3M10000023G02 


Enterococcus faecalis 


215 


E3M10000023G04 


Enterococcus faecalis 


216 


E3M10000023G10 


Enterococcus faecalis 


217 


E3M10000023H08 


Enterococcus faecalis 


218 


E3M10000024A03 


Enterococcus faecalis 


219 


E3M10000024A04 


Enterococcus faecalis 


220 


E3M10000024A08 


Enterococcus faecalis 


221 


E3M10000024C06 


Enterococcus faecalis 


222 


E3M10000025A06 


Enterococcus faecalis 


223 


E3M10000025B01 


Enterococcus faecalis 


224 


E3M10000025B03 


Enterococcus faecalis 


225 


E3M10000025B05 


Enterococcus faecalis 


226 


E3M10000025B10 


Enterococcus faecalis 


227 


E3M10000025C01 


Enterococcus faecalis 


228 


E3M10000025C04 


Enterococcus faecalis 


229 


E3M10000025C05 


Enterococcus faecalis 


230 


E3M10000025C07 


Enterococcus faecalis 


231 


E3M10000025C08 


Enterococcus faecalis 


| 232 


E3M10000025C09 


Enterococcus faecalis 


! 233 


E3M10000025C11 j 


Enterococcus faecalis 


234 


E3M10000025D01 


Enterococcus faecalis 


1 235 


E3M10000025D10 


Enterococcus faecalis 


236 


E3M10000025E07 


Enterococcus faecalis 


237 1 


E3M10000025E08 


Enterococcus faecalis 


238 


E3M10000025E12 


Enterococcus faecalis 


239 


E3M10000025F04 


Enterococcus faecalis 


240 


E3M10000025F06 


Enterococcus faecalis 


241 


E3M10000025F08 


Enterococcus faecalis 


242 


E3M10000025F09 


Enterococcus faecalis 


243 


E3M10000025F10 


Enterococcus faecalis 


244 


E3M10000025F11 ~1 


Enterococcus faecalis 


245 


E3M10000025F12 


Enterococcus faecalis 


246 


E3M10000025G02 


Enterococcus faecalis 


247 


E3M10000025G07 


Enterococcus faecalis 


j 248 


E3M10000025G09 


Enterococcus faecalis 


249 


E3M10000027A02 


Enterococcus faecalis 


250 


E3M10000027A07 


Enterococcus faecalis 


251 


E3M10000027A09 


Enterococcus faecalis 
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9^9 
ZDZ 


F1M 1 0000097R07 


Entprococcus faecalis 




"FTIM1 0000097RO8 

JJ/31VI1 vVl/WV/Z / Duo 


Entprococcus fcLECCilis 


9^A 1 


pwi 0000097ROQ 


Enterococcus fd&Cdlis 


9^ 


paiui 0000097 P02 


Enterococcus fueccilis 


9^6 
ZDO 


ptn/ti ooooo97P0^ 


Entpmrncrus fa.eco.lis 


ZD / 


FTIV/f 1 0000097P08 


Entprnmrmts faecalis 


9^R 
Z3o 


0000097D01 


Efitcrococcus f&eccilis 


9^0 


piui 0000097D05 


En terococcus faecalis 


960 
ZOv 


FTlVyf 1 0000097DOR 


Entprococcus faecolis 


961 
ZOl 


Fiivn 0000027DI o 


Enterococcus faecolis 


969 

zoz 


FT1WT1 0000097H01 


Eh terococcus faecolis 


96^ 


FTN/T1 0000027G08 


Enterococcus faecolis 


ZO*f 


F^Tvft 0000027H04 


Enterococcus faecolis 


96^ 


F3M 1 0000027H07 


Enterococcus faecolis 


966 
zuu 


FTN/fl 0000028A02 


Enterococcus faecolis 


967 


F^Ml 0000028A03 


Enterococcus faecolis 


96R 
ZOO 


F^TvTI 0000028 A04 


Enterococcus faecolis 


96Q 


FTM 1 0000028 A05 


Enterococcus faecolis 




FTN/fl 0000028 A06 


Enterococcus faecolis 


971 
Z / 1 


FTN/T1 0000028 AOS 


Enterococcus faecolis 


979 
Z /Z 


FIA/fl 000002R"R01 


Enterococcus faeco lis 


973 
Z / J 


F1M1 00000281302 

X-/ D 1VX X U V v v V X O XJ \J 


Enterococcus faecolis 


974 
Z/*f 


FITvf 1 000009RR01 

X_# J 1VX X \3\3\}\J\J£*0 J-> \f J 


Enterococcus faecolis 


97^ 
Z / J 


F^A/f 1 0000098TC04 


Enterococcus faecolis 


976 
Z/0 


FTN/fl 000009 8R05 


Enterococcus faecolis 


977 

Z/ / 


FTM 1 000009 RT306 


Enterococcus faecolis 


978 

Z/o 


F3M1 000009 8"R07 

XwJXVXX VvUUVj&OXjU / 


Enterococcus faecolis 


970 
Z/^ 


FIM 1 0000028B08 

Xw D 1VX X vvvv/vi OXjvO 


Enterococcus faeco lis 


980 
ZoU 


F^M1 000002RC01 


En terococcus faeco lis 


981 
Zol 


F3A/T1 0000098P02 


Enterococcus fa eca lis 


989 
ZOZ 


F3M 1 000002 8 fY)4 


Enterococcus faecal is 


283 


E3M10OO0O28CO5 


Enterococcus faecolis 


284 


E3M10000028C06 


Enterococcus faecolis 


285 


E3M10000028C07 


Enterococcus faecalis 


286 


E3M100O0O28CO8 


Enterococcus faecalis 


287 


E3M10000028D01 


Enterococcus faecalis 


288 


E3M10000028D02 


Enterococcus faecalis \ 


289 


E3M10000028D05 


Enterococcus faecalis 


290 


E3M10000028D06 


Enterococcus faecalis 


291 


E3M10000028D08 


Enterococcus faecalis 


292 


E3M10000028E01 


Enterococcus faecalis 
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293 


E3M10000028E04 


Enterococcus faecalis 


294 


E3M10000028E07 


Enterococcus faecalis 


295 


E3M10000028F02 


Enterococci4S faecalis 


296 


E3M10000028F03 


Enterococcus faecalis 


297 


E3M10000028F04 


Enterococcus faecalis 


298 


E3M10000028F05 


Enterococcus faecalis 


299 


E3M10000028F06 


Enterococcus faecalis 


300 


E3M10000028F07 


Enterococcus faecalis 


301 


E3M10000028G05 


Enterococcus faecalis 


302 


E3M10000028G06 


Enterococcus faecalis 


303 


E3M10000028G07 


Enterococcus faecalis 


304 


E3M10000028H04 


Enterococcus faecalis 


305 


E3M10000028H07 


Enterococcus faecalis 


306 


E3M10000029A02 


Enterococcus faecalis 


307 


E3M10000029A04 


Enterococcus faecalis 


308 


E3M10000029A05 


Enterococcus faecalis 


309 


E3M10000029A10 


Enterococcus faecalis 


310 


E3M10000029A11 


Enterococcus faecalis 


311 


E3M10000029B01 


Enterococcus faecalis 


312 


E3M10000029B02 


Enterococcus faecalis 


313 


E3M10000029B05 


Enterococcus faecalis 


314 


E3M10000029B06 


Enterococcus faecalis 


315 


E3M10000029B08 


Enterococcus faecalis 


316 


E3M10000029B11 


Enterococcus faecalis 


317 


E3M10000029B12 


Enterococcus faecalis 


318 


E3M10000029C01 


Enterococcus faecalis 


319 


E3M10000029C02 


Enterococcus faecalis \ 


320 


E3M10000029C03 


Enterococcus faecalis 


321 


E3M10000029C04 


Enterococcus faecalis 


322 


E3M10000029C05 


Enterococcus faecalis 


323 


E3M10000029C06 


Enterococcus faecalis 


324 


E3M10000029C07 


Enterococcus faecalis 


325 


E3M10000029C08 


Enterococcus faecalis 


326 


E3M1OO00029C09 


Enterococcus faecalis 


327 


E3M10000029C10 


Enterococcus faecalis 


328 


E3M10000029C12 


Enterococcus faecalis 


329 


E3M10000029D01 


Enterococcus faecalis 


330 


E3M10000029D03 


Enterococcus faecalis 


331 


E3M10000029D04 


Enterococcus faecalis 


332 


E3M10000029D05 


Enterococcus faecalis 


! 333 


E3M10000029D06 


Enterococcus faecalis 
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v^iouc name 




3j4 




£,niCrOCOCCUS j decerns 


IK 
JJJ 


li JM i uuuuuzyj-/ 1 z 


sLniQTOCoccus j decerns 


IK 
OjO 


li JJVL 1 uuuuuzyxiu 1 


£dflierOCOCCUo JuSCullS 


111 


iijjvi i uuuuuzynuz 


HiJllBTOCOCCUS juecuiis 


JJO 


T7i\/f 1 nnnnnoopni 
xijjvi 1 uuuuuzxduo 


CifllQTOCOCCUS JuSCUllS 


lid 

Jjy 


ii jivi l vjuuuuzyxiu j 


IltfllSTOl'UCCUo JU&LullS 


341) 


JiiMlUUUUUzyiiU / 


iLm&rococcus jaecaiis 


1A 1 

i4i 


t3'3A>ri nnnnnootrnc 
iljM I UUUUUZyiiUo 


iLnierOCOCCUS JuBCQllS 




P^Ayf i nnnnn9QP00 
njiVi. l uuuuuzr/Juu y 


J?vt iot"r\/~Ttr'f % i i c ~frt ar'/i lie 
HifllcrOLULCUo JlittCtllld 




cjivi l uuu uuzyc i z 


JZinterULUCCUo JUt>CUllo 




■p im 1 nnnnn^ opoi 
n j lYi l uuuuuzi/r u i 


Tiyito y/~i rrx rr^\ i c in 0 rn li q 




JO 3 XVI 1 vVJUUUZyjruj 


JTvi f ri/*/^i / c frte>pfi\iv 


J 40 


P^Ayf 1 oonoo9QTfOfi 


Ji'ntar'/iffif/'ijQ ~fn £>r>nl i v 


1A7 
J4/ 


JO JlYl 1 UvvUU^7r \jy 


iiiiiixzi L/c-c/c-c-i-io /uei»u*(i) 


345 


JOJiyI 1 UUUU UZirr 1 v 


JtYifam/^nn/^iJ? in orrili e 


J4> 


FiA/nnoooo9QT?i i 


Lj fltcf L/LL/ULMiJ yUCtu((0 




oonoo9Qin ? 


tomfnfr'iJQ ~fn pontic 


3D I 


ptn>t i ooooo9Qfrfti 


)7ti t (7y/~\s*/~\r'/~ > i i c tfiof^nli c 


-ICO 

JDZ 


Ti"x\A 1 noooo9onn/i 


C»i for , r\f*f\f*i*i 1 C T/JP/**StItG 
EtnierOOUCCuo JU&CUlld 




i?T\/f 1 onooo9onfis 




3D4 


"rnx/n ooooo9Qfi07 




OJJ 


ptn/m ooooo9onoR 




ISA 


P^Ayri onono9onoQ 




1^7 

OO 1 


vx\a i ooooo9Qfi>i o 


77 yt to rf\r*nr*r'i 1 r 1 n otTiti v 


OJO 


"n^TVyfi ooooo9Gni 1 


Junierococcuo juecuiis 


ooy 


Piiv/f i ooooo9Q.tm 9 


ZL/llSfOCUCClUt JUCCllllo 


30V 


JOOM i uuvjuuzyxiuz 


£/fllSrOCOCCUS Ju&CCllla 


K1 
DDL 


T7"3iv>ri ooooo9Q'HYM 


Juffiisrococcus jdecuiis 


jOZ 


"Riiwrt noooo9owo^ 


17 vi fa ws*is*/~if*ft /c T/7Pf*/lIt V 

ijnierocuL'CUo juecuiio 




t?tmi 000009 QW07 




J04 


T?7iv/f i 000009 qwo 8 


S > M^t</i/'/i/*/*iic T/7 fic 
HtfllBf OCOCCuS JU&CUlla 


365 


E3M10000029H11 


Enterococcus faecalis 


366 


E3M10000030A05 


Enterococcus faecalis 


367 


E3M10OO0O3OAO8 


Enterococcus faecalis 


368 


E3M10000030A09 


Enterococcus faecalis 


369 


E3M10000030A11 


Enterococcus faecalis 


370 


E3M10000O30B03 


Enterococcus faecalis 


371 


E3M10000030B04 


Enterococcus faecalis 


372 


E3M10000030B05 


Enterococcus faecalis 


373 


E3M10000030B06 


Enterococcus faecalis 


374 


E3M10000030B07 


Enterococcus faecalis 
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375 


E3M10000030B08 


Enterococcus faecalis 


376 


E3M10000030B10 


Enterococcus faecalis 


377 
Jit 


E3M10000030B11 


Enterococcus faecalis 


378 


E3M10000030B12 


Enterococcus faecalis 


379 


E3M10000030C03 


Enterococcus faecalis 


380 


E3M10000030C04 


Enterococcus faecalis 


381 


E3M10000030C12 


Enterococcus faecalis 


382 


E3M 1 000003 0D 02 


Enterococcus faecalis 


383 


E3M10000030D05 


Enterococcus faecalis 


384 


E3M1 000003 0D08 


Enterococcus faecalis 


385 


E3M10000030D09 


Enterococcus faecalis 


386 


E3M10000030D10 


Enterococcus faecalis 


387 


E3M10000030D12 


Enterococcus faecalis 


388 


E3M10000030E01 


Enterococcus faecalis 


389 


E3M10000030E02 


Enterococcus faecalis 


390 


E3M10000030E04 


Enterococcus faecalis 


391 


E3M10000030E08 


Enterococcus faecalis 


392 


E3M10000030E09 


Enterococcus faecalis 


393 


E3M10000030E10 


Enterococcus faecalis 


394 


E3M10000030F01 


Enterococcus faecalis 


395 


E3M10000030F04 


Enterococcus faecalis 


396 


E3M10000030F06 


Enterococcus faecalis 


397 


E3M10000030F07 


Enterococcus faecalis 


398 


E3M10000030F10 


Enterococcus faecalis 


399 


E3M10000030F12 


Enterococcus faecalis 


400 


E3M10000030G01 


Enterococcus faecalis 


401 


E3M10000030G03 


Enterococcus faecalis 


402 


E3M10000030G06 


Enterococcus faecalis 


403 


E3M10000030G08 


Enterococcus faecalis 


404 


E3M10000030G09 


Enterococcus faecalis 


405 


E3M10000030G12 


Enterococcus faecalis 


406 


E3M10000030H03 


Enterococcus faecalis 


407 


E3M10000030H04 


Enterococcus faecalis 


408 


E3M10000030H06 


Enterococcus faecalis 


409 


E3M10000030H07 


Enterococcus faecalis 


410 


E3M10000030H08 


Enterococcus faecalis 


411 


E3M10000030H10 


Enterococcus faecalis 


412 


E3M10000030H11 


Enterococcus faecalis 


413 


E3M10000031A02 


Enterococcus faecalis 


414 


E3M1 000003 1A06 


Enterococcus faecalis 


415 


E3M10000031A07 


Enterococcus faecalis 
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41o 


ciAyf i aaaaai 1 a no 
E3M 1 000003 1 AUo 


Enterococcus faecalis 


a i n 
417 


jjiTi/it aaaaao iDrti 
E3M 1000003 IB02 


Enterococcus faecalis 


/1 1 o 

418 


"Dix jTI AAAAA"2 1 "D f\1 

E3M 1000003 IB 03 


Enterococcus faecalis 


419 


t?oajti nnnnm i id r\A 
E3M 10000031 B 04 


Enterococcus faecalis 


420 


E3M 1 000003 1 B09 


Enterococcus faecalis 


A*> 1 

421 


TJOTk jTi AAAAA2 1D1 A 

E3M1000003 lb 10 


Enterococcus faecalis 


422 


E3M 1 000003 1 B 1 1 


Enterococcus faecalis 


423 


E3M 1 000003 1 B 1 2 


Enterococcus faecalis 


/I*") /I 

424 


"DOAjTI AAAAAQ 1 C^C\ 1 

E3M 1 000003 1 U0 1 


Enterococcus faecalis 


A^ C 

425 


E3JVL1 000003 1 L/04 


Enterococcus faecalis 


426 


T3*3Ajf 1 AAAAA11 f^A£ 

E3M 1 000003 1 L/UO 


enterococcus jaecans 


A^n 
42/ 


E3M 1 000003 1 C 1 U 


enterococcus jaecaiis 


42o 


UTA/M AAAAA^ 1 f 1 1 

E3M 1 000003 1 CI 1 


iLnierococcus jaecans 


/ion 
429 


T-OA/f 1 AAAAft^ ipIO 

E3M 1 000003 1 U12 


jLnierococcus jaecans 


430 


■niA/Ti aaaaaii "PkA'i 
E3M10UUUI/3 iU\Jj 


&nierococcus jaecans 


431 


TjTA/1 1 AAAAA7 1 F\A/t 

E3M 1 000003 1 JJ04 


enterococcus jaecans 


432 


TJIA/f 1 AAAAA1 1 Pi AC 


dmerococcus jciaccnio 


433 


"DQA/f 1 AAAAAO 1 "Efil 

E3M 1 000003 1 Ii03 


jjnierococcus jciecuiio 


/I "3 A 

434 


"DQAyM AAAAA7 1 TS AO 

E3 JYL 1 000003 1 H09 


stinierococcus jaecans 


435 


TTSA/f 1 AAAAA1 1 UAO 

E3JYU 000003 IrUZ 


£*nierococcus jaecans 


436 


"D^Ayf 1 AAAAA1 1 17 A/1 

E3M 1 000003 lrU4 


rJiierococcus jaecans 


437 


T?0 A 1 AAAAA*3 1 "DA*7 

E3M 1 000003 1 r 0 / 


tLnterococcus jaecans 


43 o 


"DQA/T 1 AAAAA3 1 T7AQ 

E3M 1 000003 ir 09 


enterococcus jaecans 


/10 A 

439 


T? Q A vf 1 A A A A AO 1 T? 1 1 

E3M1 000003 lrl 1 


Enterococcus faecalis 


440 


tj^xjti aaaaao i r'Ai 
E3M 1 000003 1 vj03 


Enterococcus faecalis 


A At 

441 


■C5A jTI AAAAAO 1 /""'A/I 

E3 M 1 000003 1 004 


Enterococcus faecalis 


/! /JO 

442 


"C3A A1 AAAAA1 1 /T1AC 

E3MJ 000003 1 O05 


enterococcus jaecans 


/MQ 

443 


TJlAvTI AAAAA1 1 /TJAA 

E3JVL1 000003 1O00 


enterococcus jaecans 


AAA 

444 


"DOA^f 1 AAAAA1 1 rtfll 

E3M1 000003 1 UO / 


enterococcus jaecans 


1 /M< 

445 


T71\A"t AAAAA1 1 /1AQ 

E3M1000003 lLrOo 


enterococcus jaecans 


A A £. 

446 


/T1 AAAAAO Ipl 1 

E3M1 000003 1 Lrl 1 


Enterococcus faecalis 


447 


SJtJLyLL\J\J\J\J\JJ li±\J*/ 


EntprncnrciiK faecalis 


448 


E3M10000031H06 


Enterococcus faecalis 


449 


E3M100OOO31H07 


Enterococcus faecalis 


450 


E3M10000031H08 


Enterococcus faecalis 


451 


E3M1 000003 1H10 


Enterococcus faecalis 


452 


E3M1 000003 1H11 


Enterococcus faecalis 


453 


E3M10000032A02 


Enterococcus faecalis 


454 


E3M1 0000032 A04 


Enterococcus faecalis 


455 


E3M10000032A06 


Enterococcus faecalis 


456 


E3M10000032A07 


Enterococcus faecalis 
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457 


E3M10000032A08 


Enterococcus faecalis 


458 


E3M10000032A09 


Enterococcus faecalis 


459 


E3M10000032AIO 


Enterococcus faecalis 


460 


E3M10000032A11 


Enterococcus faecalis 


461 


E3M100OO032B03 


Enterococcus faecalis 


462 


E3M10000032B04 


Enterococcus faecalis 


463 


E3M10000032B07 


Enterococcus faecalis 


464 


E3M10000032B08 


Enterococcus faecalis 


465 


E3M10000032B09 


Enterococcus faecalis 


466 


E3M10000032B11 


Enterococcus faecalis 


467 


E3M10000032B12 


Enterococcus faecalis 


468 


E3M10000032C01 


Enterococcus faecalis 


469 


E3M10000032C02 


Enterococcus faecalis 


470 


E3M10000032C03 


Enterococcus faecalis 


471 


E3M10000032C04 


Enterococcus faecalis 


472 


E3M10000032C06 


Enterococcus faecalis 


473 


E3M10000032C09 


Enterococcus faecalis 


474 


E3M10000032CU 


Enterococcus faecalis 


475 


E3M10000032C12 


Enterococcus faecalis 


476 


E3M10000032D01 


Enterococcus faecalis 


477 


E3M10000032D02 


Enterococcus faecalis 


478 


E3M10000032D03 


Enterococcus faecalis 


479 


E3M10000032D06 


Enterococcus faecalis 


480 


E3M10000032D09 


Enterococcus faecalis 


481 


E3M10000032D12 


Enterococcus faecalis 


482 


E3M10000032E04 


Enterococcus faecalis 


483 


E3M10000032E05 


Enterococcus faecalis 


484 


E3M10000032E08 


Enterococcus faecalis 


485 


E3M10000032E10 


Enterococcus faecalis 


486 


E3M10000032E11 


Enterococcus faecalis 


487 


E3M10000032E12 


Enterococcus faecalis 


488 


E3M10000032F02 


Enterococcus faecalis 


489 


E3M10000032F03 


Enterococcus faecalis 


490 


E3M10000032F05 


Enterococcus faecalis 


491 


E3M10000032F07 


Enterococcus faecalis 


492 


E3M10000032F08 


Enterococcus faecalis 


493 


E3M10000032F11 


Enterococcus faecalis 


494 


E3M10000032F12 


Enterococcus faecalis 


495 


E3M10000032G01 


Enterococcus faecalis 


496 


E3M10000032G02 


Enterococcus faecalis 


497 


E3M10000032G04 


Enterococcus faecalis 
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F3M10000032G05 


Enterococcus faecalis 


499 


E3M10000032G06 


Enterococcus faecalis i 


son 


E3M10000032G07 


Enterococcus faecalis 




FTN/T1 0000039H05 

[j JiVI 1 \J\J \J\J V J AAV/ J 


Enterococcus faecalis < 


^09 


f^mi 0000032HO6 


Enterococcus faecalis 




F3M 1 ooooo39H08 


Enterococcus faecalis 




p^mi 0000039H09 

E01Y1 A V/V/V/UV/ JAI1U7 


Enterococcus faecalis 




F^M1 000003 9TT1 0 

Av JIYA 1 V/V uu A A V 


2sw terococcus faecalis 


JUO 


F^M 1000003 3 A03 


Enterococcus faecalis 


^07 


F3M1 0000033 A04 


Enterococcus faecalis 


50R 


F1M1 0000033 A05 


Enterococcus faecalis 




F1M1 0000033 A06 

Ji J1YA X UU V/V v J JAUU 


Enterococcus faecalis 


S10 

J IV/ 


F3M1 0000033 A07 

A-/ Java i uwvyJJAv / 


Enterococcus faecalis 




F^Ml 0000033 A08 


Enterococcus faecalis 


S 19 


F3M1 0000033 All 


Enterococcus faecalis 




E3M10000033B01 


Enterococcus faecalis 


mJ I*t 


F3M10000033B02 


Enterococcus faecalis 




F3M1 0000033B04 


Enterococcus faecalis 




F3M10000033B05 


Enterococcus faecalis 


S17 

/ 


F3M1 0000033B06 


Enterococcus faecalis 


5 1 R 


F3M1 0000033B08 


Enterococcus faecalis 


S1Q 


F3M1 0000033B09 


Enterococcus faecalis 


^90 


F3M1 0000033C01 


Enterococcus faecalis 


591 


F3M10000033C02 


Enterococcus faecalis 


S99 

_JZX 


F3M1 0000033C05 


Enterococcus faecalis 


593 


F3M1 0000033C09 


Enterococcus faecalis 


594 


F3M1 0000033C10 


Enter oco ecus faecalis 


595 


F3M1 0000033 CI 1 


Enterococcus faecalis 


596 


F3M10000033C12 


Enterococcus faecalis 


597 


F3M1 0000033D01 


Enterococcus faeca lis 


59R 


0000033D04 


Enterococcus faeca lis 


529 


E3M1000O033D05 


Enterococcus faecalis 


530 


E3M10000033D06 


Enterococcus faecalis 


531 


E3M10000033D09 


Enterococcus faecalis 


532 


E3M10000033D10 


Enterococcus faecalis 


533 


E3M10000033D11 


Enterococcus faecalis 


534 


E3M10000033E02 


Enterococcus faecalis 


535 


E3M10000033E03 


Enterococcus faecalis 


536 


E3M10000033E04 


Enterococcus faecalis 


537 


E3M10000033E05 


Enterococcus faecalis 


538 


E3M10000033E07 


Enterococcus faecalis \ 
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539 


E3M10000033EO8 


Enterococcus faecalis 


540 


E3M10000033E09 


Enterococcus faecalis 


541 


E3M10O00O33E11 


Enterococcus faecalis 


542 


E3M10OOO033F01 


Enterococcus faecalis 


543 


E3M10000033F03 


Enterococcus faecalis 


544 


E3M1G000033F04 


Enterococcus faecalis 


545 


E3M10000033F05 


Enterococcus faecalis 


546 


E3M10000033F07 


Enterococcus faecalis 


547 


E3M10000033F08 


Enterococcus faecalis 


548 


E3M10000033F10 


Enterococcus faecalis 


549 


E3M10000033F12 


Enterococcus faecalis 


550 


E3M10O00033GO1 


Enterococcus faecalis 


551 


E3M10000033G02 


Enterococcus faecalis 


552 


E3M1OOO0033GO3 


Enterococcus faecalis 


553 


E3M10000033G04 


Enterococcus faecalis 


554 


E3M10000033G06 


Enterococcus faecalis 


555 


E3M10000033G07 


Enterococcus faecalis 


556 | 


E3M10000033G08 


Enterococcus faecalis 


557 


E3M10000033G09 


Enterococcus faecalis 


558 


E3M10000033G12 


Enterococcus faecalis 


559 


E3M10000033HO2 


Enterococcus faecalis 


560 


E3M10000033H04 


Enterococcus faecalis 


561 


E3M10000033H05 


Enterococcus faecalis 


562 


E3M10000033H07 


Enterococcus faecalis 


563 


E3M10000033H08 


Enterococcus faecalis 


564 


E3M10000033H09 


Enterococcus faecalis 


565 


E3M10000033H10 


Enterococcus faecalis 


566 


E3M10000033H11 


Enterococcus faecalis 


567 


E3M10000034A02 


Enterococcus faecalis 


568 


E3M1 0000034 A03 


Enterococcus faecalis 


569 


E3M10000034A04 


Enterococcus faecalis 


570 


E3M10000034B02 


Enterococcus faecalis 


i 571 


E3M10000034B04 


Enterococcus faecalis 


572 


E3M10000034C04 


Enterococcus faecalis 


573 


E3M10000034D01 


Enterococcus faecalis 


574 


E3M10000034D02 


Enterococcus faecalis 


575 


E3M10000034E01 


Enterococcus faecalis 


576 


E3M10000034E04 


Enterococcus faecalis 


577 


E3M10000034F02 


Enterococcus faecalis 


578 


E3M10000034F03 


Enterococcus faecalis 


579 


E3M10000034F04 


Enterococcus faecalis 
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urganisin 


580 


TjTK/fl AAAAAT/I f^AO 

E3M 1 UUUUU J4LrUZ 


Hitil&TO COCCUS JutiCullib 


CO 1 

581 


■C5"K>T1 AAAAA'2/!f , A'2 

E3M 1 UUUUU34LjU3 


JjfllBTOCOCCUS jaecaus 


coo 

582 


TJ^AvTI aaaaaq/hjai 
E3MlUUUUU34riUZ 


SLMerOCOCCUS jaecailS 


583 


"CIA/TI AAAAA"2/1TJA^ 

E3M 1 UUUUU34HU3 


Enterococcus faecalis 


CO A 

584 


TJ'llv/l AAAAA1C A AO 

E3M1UUUUU35AUZ 


siiTiieTO coccus jaecaus 


roc 

585 


T7T» jri nAAAAO C A A/I 

E3M1 000003 5 AU4 


enterococcus jaecaiis 


586 


TJOHiTI AAAAA1C A AC 

E3M 1000003 5 AU5 


Enterococcus faecalis 


COT 

587 


■C3"\>T1 AAAAAO C A A/C 

E3M1U00UU35AUO 


Enterococcus faecalis 


coo ! 

588 


T70X A*1 AAAAA^ C A AO 

E3MlUUUUU35AUo 


Enterococcus faccalis 


con 

. 589 ! 


TJOTV jTI AAAAAO C A AO 

E3M1UUUUU35AU9 


Entovococcus facccdis 


con 

590 


"COTVvll AAAAA^C A 1 1 

E3M1UUUUU3 5A1 I 


EjTiictococcus juecuiis 


591 


■ClAvM AAAAAQCDAI 

E3M1UUUUU3jJdU1 


EiTll&rO COCCUS jUtzCUllo 


COO | 

592 


"D'J'IVvri AAAAft.KTJfYi 
JijMlUUUUUJDJDUJ 


ijfii&rococcito ju&isUiio 


593 


CJAyTI AAAAA2C"DA£ 

E3MlUUUUUi5r>UO 


xLVuCTOCOCCUS JUCCuilS 


CCS A 

594 j 


TJ'3\At AAAAA"2CT1 A*7 

EjMIUUUUU^ jdU / 


HiJiicrococcus jutzcuiio 


coc i 
595 


Jd jM I UU U UU j D r> u o 


J7yi torn nrxnni 1 c "fnonnli v 
EjfllfirUCUCLUii JU&LUlld 


cor 

59o 


CJAyf 1 AAAAA0.CU1 (\ 
JtiJJYl 1 UUUUU JJD 1 U 


JJfll&rUCUCCuo Ju&LUlld 


597 


"COAvf 1 AAAAA1CQ 1 1 

E3 M 1 UUUUU3 5x5 1 J. 


ILJllGTOCOCCub JUHLUllo 


cno 

598 


TSITiAl AAAAA1CT51 0 

E3JYL 1 UUUUU J5£> 1 Z 


LziflieTOCOCCUS JuCCullS 


CAA 

599 


"COA^M AAAAAIC/^AI 

E3M1UUUUU35CU1 


EifiiBTOCOCCUs jaecuiis 


S; r\(\ 

600 


E3M1O0OOO35CU3 


Enterococcus f<xccolis 


601 


■OOTi/TI AAAAA'SC/'^A/I 

E JM 1 UUUUU35CU4 


EtTltBrOCOCCUS JuCCullS 


602 


"C3"KJT1 AAAAAIC/^AC 

E3M1UUUUU35LAD 


EjTilCYOCOCCUS JuCCullS 


603 


■no AiT1 AAAAA1 C/^A/C 

E3 M 1 UUU UU3 5 L/Uo 


rJU&VOCOCCUS juecuiis 


604 


"C2TVyf 1 AAAAAU C.f~*(Y7 

E3M1UUUUU35UU/ 


tunlCrOCOCCUS JuSCUllS 


605 


E3M1UUUUU35UUO 


jCifiievococcus juecuiis 


606 


tjoaJ 1 AAAAAIC/^AQ 

E3M1UUUUU35UU9 


ILTIICTOCOCCUS JuCCullS 


607 


E3M1UUUUU35U1 1 


ejiicyococcus juecuiis 


608 


T7'3'\ *1 AAAAA"3C/~*1 O 

E3M1 0000035O12 


emictococcus juecuiis 


609 


CaAvTI AAAAAI^nAO 

E3JYL1UUUUU.5j.UUZ 


iLfiierococcuo juecuiis 


/CIA 

610 


TJIAT 1 AAAAA < 3CT\A'J 

H3M 1 UUUUU30 JJU 3 


SLTlieTOCULCUo Ju&LUllo 




E3M10000035D04 


Enterococcus faecalis 


612 


E3M10000035D05 


Enterococcus faecalis 


613 


E3M1O00O035D10 


Enterococcus faecalis 


614 


E3M10000035D11 


Enterococcus faecalis 


615 


E3M1O0O0035E03 


Enterococcus faecalis 


| 616 


E3M10000035E04 


Enterococcus faecalis 


617 


E3M10000035E05 


Enterococcus faecalis 


618 


E3M10000035E07 


Enterococcus faecalis 


619 


E3M10000035E08 


Enterococcus faecalis 


620 


E3M10000035E09 


Enterococcus faecalis 
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621 


E3M10000035E10 


Enterococcus faecalis 


622 


E3M10000035E11 


Enterococcus faecalis 


623 


E3M10000035E12 


Enterococcus faecalis 


624 


E3M10000035F01 


Enterococcus faecalis 


625 


E3M10000035F02 


Enterococcus faecalis 


626 


E3M10000035F03 


Enterococcus faecalis 


627 


E3M10000035F06 


Enterococcus faecalis 


628 


E3M10000035F07 


Enterococcus faecalis 


629 


E3M10000035F08 


Enterococcus faecalis 


630 


E3M10000035F09 


Enterococcus faecalis 


631 


E3M10000035F11 


Enterococcus faecalis 


632 


E3M10000035F12 


Enterococcus faecalis 


633 


E3M10000035G02 


Enterococcus faecalis 


634 


E3M10000035G04 


Enterococcus faecalis 


635 


E3M10000035G05 


Enterococcus faecalis 


636 


E3M10000035G08 


Enterococcus faecalis 


637 


E3M10000035G09 


Enterococcus faecalis 


638 


E3M10000035G10 


Enterococcus faecalis 


639 


E3M10000035G11 


Enterococcus faecalis 


640 


E3M10000035H03 


Enterococcus faecalis 


641 


E3M10000035H06 


Enterococcus faecalis 


642 


E3M10000035H09 


Enterococcus faecalis 


643 


E3M10000035HU 


Enterococcus faecalis 


644 


E3M10000036A03 


Enterococcus faecalis 


645 


E3M10000036A04 


Enterococcus faecalis 


646 


E3M10000036A05 


Enterococcus faecalis 


647 


E3M10000036A06 


Enterococcus faecalis 


648 


E3M10000036A07 


Enterococcus faecalis 


649 


E3M10000036A08 


Enterococcus faecalis 


650 


E3M10000036A09 


Enterococcus faecalis 


651 


E3M10000036A10 


Enterococcus faecalis 


652 


E3M10000036B01 


Enterococcus faecalis 


653 


E3M10000036B03 


Enterococcus faecalis 


654 


E3M10000036B06 


Enterococcus faecalis 


655 


E3M10000036B07 


Enterococcus faecalis 


656 


E3M10000036B08 


Enterococcus faecalis 


657 


E3M10000036B09 


Enterococcus faecalis 


658 


E3M10000036B11 


Enterococcus faecalis i 


659 


E3M10000036B12 


Enterococcus faecalis 


660 


E3M10000036C01 


Enterococcus faecalis 


661 


E3M10000036C03 


Enterococcus faecalis 
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Orpanism 


aao 


PTM1 000OO1 f\CC\f\ 

Hi j IVl 1 U U U \J\JD U \^ v V 


Enterococcus faecalis 


AA1 


F1M1 0000016007 


Enterococcus faecalis 


AAA 
00** 


ptim 1 oooooiapor 

r^Jlvl 1UUUUU JUV./UO 


Rntpmmccwi faecalis 


AA^ 
OOJ 


ptm 1 nnnnn^APoo 
juiyi 1 uuuuu jOK^yjy 




AAA 
000 


r^JJVllUUUUUJO^I v 




AA7 
OO / 


p^\/T 1 nnnnn^ api 1 

r^jJVllUUUUUjOv^l 1 


Ti ti tor/if* rw PHii fnpcnli^ 


OOo 


rjJIVllUUUUUJOIJUJ 


Hit lit, f %JL>Uv*isWa JUtZlsLll (4J 


AAQ 

ooy 


P3M1 000001AD0A 
r^JiVil UUUUU JUJ-/U*t 


L^il lit/ UUL/OLMO yUCtUKO 


A7H 
O /U 


p^mi oooooiAnofi 

HJlYl 1 UUUUU JUJL/UU 


Rntpmrormx faecalis 


A71 
O/ 1 


P^MI O00O01AT508 ! 


Entpfficnccus: faecalis 


A77 
0 /Z 


pimi oooooiadoq 

CJivi 1 uuuuu jKJLjyjy 


Kntprncnccus faecalis 


A71 


vi\A) oooooiadi 0 

HjIVA I UUUUU JUJ-/ 1 vl 


Fiitpmcnrcuv faecalis 


A7A 


PTM1 nooooi6ni 1 

J20iYIJLUUUUUJU.L/l 1 


Kntprncaccus faecalis 


A75 


F1M1 0000016D1 2 

C J1V1 1 V UUUV J UJ-/ 1 X» 


Rntemcoccus faecalis 


A7A 


F1M1 0000016F01 


Enterococcus faecalis 


A77 
O / / 


F1M1 0000016F04 


Enterococcus faecalis 


A7fi 


p^mi oooooiafos 


EntpmcncctiK faecalis 


A 7Q 


c;iui nnoooiAF07 
.c jivi 1 uuuuu jo.cu / 


Fntprococciis fapcalis 


ash 

OoU 


pimi 000001 afos 

£i JIV1 L uwvUj UDUO 


Entprdcoccuv faecalis 




F1M1 000001 fiFOl 


Enterococcus faecalis 


AQO 

; OoZ 


p^ivvf 1 000001 apoa 
a, jivi 1 uuuuu j or v*r 


EntemcnmiK fapcaliv 


AQ1 

ooj 


P "iTV/T 1 0OO 00 1 AFO 5 

n jivjl i uuuuu J or uj 


f?nfpr/icncciis faecalis 


AC/1 


p^a/ti nnonrn apor 
jdjJYLI uuuuu jor uo 


Fntpmcnmiv faecalis 


A0< 
UOJ 


PIAyf 1 fl00fVT3AP0Q 
r* jivi l uuuUuj or uy 


Wnfpmcnccti^ faecalis 


ACA 
OoO 


ptiut 1 nnonniAPi o 
C/jNi l uuuuu j or i u 


Jfrttpvnrficciix faecalis 


AC7 
OO/ 


iijjvii uuuuu j or iz 


f'ji/w/i/'rt/vup fnppjili^ 

Utility l t/l/tVCOiio yU(/Uii(i) 


ACC 
OOO 


p^iuti nnooo^Anoi 

JCOIYL 1 UUUUU JOuU 1 


Kntprncnccus fapcalis 


ACQ 


ptiuti nonnoiAfio? 
r^jivii uuuuu jovjuz 


Ertfpmcncni? fapcalis 


05/U 


p^iuti oooooiAnoi 

r, jivi i uuuuuj ovjv j 


Kntprncnccus fapcalis 


AQ1 


PTIV/f1 000001 AdOA 
rS JlVl 1 UUUUUJ OVJU*r 


Enfprncnccu? fapcalis 


AQO 


P1A/T1 000001 APU1 A 

J1V1 1 UUUUUJ UVJVU 


Entprncoccus faecalis 


693 


E3M10000036G10 


Enterococcus faecalis 


694 


E3M10000036H02 


Enterococcus faecalis 


695 


E3M10000036H03 


Enterococcus faecalis 


696 


E3M10000036H04 


Enterococcus faecalis 


697 


E3M10000036H05 


Enterococcus faecalis 


698 


E3M10000036H06 


Enterococcus faecalis 


699 


E3M10000036H07 


Enterococcus faecalis 


700 


E3M10000036H08 


Enterococcus faecalis 


701 


E3M10000036H09 


Enterococcus faecalis 


702 


E3M10000036H10 


Enterococcus faecalis 
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703 


E3M10000037A03 


Enterococcus faecalis 


704 


E3M10000037A06 


Enterococcus faecalis 


705 


E3M10000037A08 


Enterococcus faecalis 


706 


E3M10000037A09 


Enterococcus faecalis 


707 


E3M10000037A10 


Enterococcus faecalis 


708 


E3M10000037B02 


Enterococcus faecalis 


709 


E3M10000037B07 


Enterococcus faecalis 


710 


E3M10000037B08 


Enterococcus faecalis 


1 711 


E3M10000037B11 


Enterococcus faecalis 


712 


E3M10000037C01 


Enterococcus faecalis 


713 


E3M10000037C02 


Enterococcus faecalis 


714 


E3M10000037C04 


Enterococcus faecalis 


715 


E3M10000037C05 


Enterococcus faecalis 


716 


E3M10000037C07 


Enterococcus faecalis 


717 


E3M10000037C11 


Enterococcus faecalis 


718 


E3M10000037C12 


Enterococcus faecalis 


719 


E3M10000037D02 


Enterococcus faecalis 


720 


E3M10000037D03 


Enterococcus faecalis 


721 


E3M10000037D04 


Enterococcus faecalis 


! 722 


E3M10000037D05 


Enterococcus faecalis 


723 


E3M10000037D06 


Enterococcus faecalis 


724 


E3M10000037D09 


Enterococcus faecalis 


725 


E3M10000037D11 


Enterococcus faecalis 


726 


E3M10000037E01 


Enterococcus faecalis 


727 


E3M10000037E02 


Enterococcus faecalis 


728 


E3M10000037E03 


Enterococcus faecalis 


729 


E3M10000037E05 


Enterococcus faecalis 


730 


E3M1000O037EO7 


Enterococcus faecalis 


731 


E3M10000037E08 


Enterococcus faecalis 


! 732 


E3M10000037E10 


Enterococcus faecalis 


733 


E3M10000037E12 


Enterococcus faecalis 


734 


E3M10000037F01 


Enterococcus faecalis 


735 


E3M10000037F02 


Enterococcus faecalis 


736 


E3M10000037F06 


Enterococcus faecalis 


737 


E3M10000037F07 


Enterococcus faecalis 


738 


E3M10000037F12 


Enterococcus faecalis 


739 


E3M10000037G01 


Enterococcus faecalis 


740 


E3M10000037G02 


Enterococcus faecalis 1 


741 


E3M10000037G03 


Enterococcus faecalis 


742 


E3M10000037G05 


Enterococcus faecalis 


743 


E3M10000037G06 


Enterococcus faecalis 
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744 


E3M10000037G07 


Enterococcus faecalis 


745 


E3M10000037G08 


Enterococcus faecalis 


746 


E3M10000037G10 


Enterococcus faecalis 


747 


E3M10000037G11 


Enterococcus faecalis j 


748 


E3M10000037H02 


Enterococcus faecalis 


749 


E3M10000037H05 


Enterococcus faecalis 


750 


E3M10000037H07 


Enterococcus faecalis 


751 


E3M10000037H10 


Enterococcus faecalis 


752 


E3M10000037H11 


Enterococcus faecalis 


753 


E3M10000038A02 


Enterococcus faecalis 


754 


E3M10000038A03 


Enterococcus faecalis 


755 


E3M 1000003 8 A05 


Enterococcus faecalis 


756 


E3M 1000003 8 A06 


Enterococcus faecalis 


757 


E3M10000038A07 


Enterococcus faecalis 


758 


E3M10000038A09 


Enterococcus faecalis 


759 


E3M10000038A10 


Enterococcus faecalis 


760 


E3M10000038A11 


Enterococcus faecalis 


761 


E3M10000038B02 


Enterococcus faecalis 


762 


E3M1000O038BO3 


Enterococcus faecalis 


763 


E3M10000038BO4 


Enterococcus faecalis 


764 


E3M10000038B05 


Enterococcus faecalis 


765 


E3M1OO00038BO7 


Enterococcus faecalis 


766 


E3M10000038B08 


Enterococcus faecalis 


767 


E3M1 000003 8B09 


Enterococcus faecalis 


768 


E3M10000038B11 


Enterococcus faecalis 


769 


E3M10000038C02 


Enterococcus faecalis 


770 


E3M10000038C03 


Enterococcus faecalis 


771 


E3M10000038C05 


Enterococcus faecalis 


772 


E3M10000038C07 


Enterococcus faecalis 


773 


E3M10000038C10 


Enterococcus faecalis 


774 


E3M10000038C12 


Enterococcus faecalis 


775 


E3M10000038D01 


Enterococcus faecalis 


776 


E3M10000038D02 


Enterococcus faecalis 


777 


E3M10000038D04 


Enterococcus faecalis 


778 


E3M10000038D08 


Enterococcus faecalis 


779 


E3M10000038D10 


Enterococcus faecalis 


780 


E3M10000038D11 


Enterococcus faecalis 


781 


E3M10000038D12 


Enterococcus faecalis 


782 


E3M10000038E02 


Enterococcus faecalis 


783 


E3M10000038E03 


Enterococcus faecalis 


784 


E3M10000038E04 


Enterococcus faecalis 
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785 


E3M10000038E05 


Enterococcus faecalis 


786 


E3M10000038E07 


Enterococcus faecalis 


787 


E3M10000038E08 


Enterococcus faecalis 


788 


E3M10000038E11 


Enterococcus faecalis 


789 


E3M10000038F02 


Enterococcus faecalis 


790 


E3M10000038F04 


Enterococcus faecalis 


791 


E3M10000038F05 


Enterococcus faecalis 


792 


E3M10000038F06 


Enterococcus faecalis 


793 


E3M10000038F07 


Enterococcus faecalis 


794 


E3M1OOOO038F09 


Enterococcus faecalis 


795 


E3M10000038F10 


Enterococcus faecalis 


796 


E3M10000038F11 


Enterococcus faecalis 


797 


E3M10000038G02 


Enterococcus faecalis 


798 


E3M10000038G03 


Enterococcus faecalis 


799 


E3M10000038G06 


Enterococcus faecalis 


800 


E3M10000038G07 


Enterococcus faecalis 


801 


E3M100OO038G11 


Enterococcus faecalis 


802 


E3M10000038H02 


Enterococcus faecalis 


803 


E3M10000038H05 


Enterococcus faecalis 


804 


E3M1OOOO038H06 


Enterococcus faecalis 


805 


E3M10000038H07 


Enterococcus faecalis 


806 


E3M10000038H08 


Enterococcus faecalis 


807 


E3M10000038H09 


Enterococcus faecalis 


808 


E3M10000038H10 


Enterococcus faecalis 


809 


E3M10000039A02 


Enterococcus faecalis 


810 


E3M10000039A06 


Enterococcus faecalis 


811 


E3M10000039A07 


Enterococcus faecalis 


812 


E3M10000039A08 


Enterococcus faecalis 


813 


E3M10000039A10 


Enterococcus faecalis 


814 


E3M10000039AU 


Enterococcus faecalis 


815 


E3M10000039B01 


Enterococcus faecalis 


816 


E3M10000039B03 


Enterococcus faecalis 


817 


E3M10000039B04 


Enterococcus faecalis 


818 


E3M10000039B06 


Enterococcus faecalis 


819 


E3M10000039B07 


Enterococcus faecalis 


820 


E3M10000039B08 


Enterococcus faecalis 


821 


E3M10000039B09 


Enterococcus faecalis 


: 822 


E3M10000039B11 


Enterococcus faecalis 


823 


E3M10000039C02 


Enterococcus faecalis 


824 


E3M10000039C04 


Enterococcus faecalis 


825 


E3M10000039C05 


Enterococcus faecalis 
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826 


E3M10000039C06 


Enterococcus faecalis 


827 


E3M 1 000003 9C07 


Enterococcus faecalis 


828 


E3M 1 000003 9C08 


Enterococcus faecalis 


82Q 


F3M1 0000039C09 


Enterococcus faecalis 


830 


F3M1 ooooo3or 1 0 


Entpvapnc/viv fapcali^ 


831 


F3M1 0000039D02 


Enterococcus faecalis 


832 


F3M1 000003 9D03 


Enterococcus faecalis 


833 


F3M1 0000039D04 


Enterococcus faecalis 


834 


F3M1 000003 9D06 


Enterococcus faecalis 


835 


E3M1 000003 9E01 


Enterococcus faecalis 


836 


E3M1 0000039E02 

A-/.7AYA 1 \J\J\J\J\J J S X-i\f+* 


Enterococcus faecalis 


837 


E3M10000039E03 


Enterococcus faecalis 


838 


E3M10000039E05 


Enterococcus faecalis 


839 


E3M10000039E07 


Enterococcus faecalis 


840 


E3M1 000003 9E08 

A-/—/AYA IWUUUJ/i^UU 


Enterococcus faecalis 


841 


E3M1 000003 9F01 


Enterococcus faecalis 


842 


E3M10000039F02 


Enterococcus faecalis 


843 


E3M 1 0000039F03 


Enterococcus faecalis 


844 


E3M10000039F06 


Enterococcus faecalis 


845 

C7*T-/ 


E3M1 0000039F07 


Enterococcus faecalis 


846 


F3M1 0000039F08 

J_/.7aYa.a VV/WvJ71 Vv<J 


Entpmcocrus faecalis 


847 


F3M1 0000039G01 

U.71V11 UWWJ7VJ V 1 


Enterncnccus faecalis 


848 


E3M1 0000039G02 

J— *«/1tA 1 UVvvUJy VJ VX, 


Entprococcus faecalis 


849 


E3M1 00OOO39G05 


Enterococcus faecalis 


850 


E3M1 0000039G07 


Enterncoccus faecalis 


851 


E3M10000039G09 


Enterococcus faecalis 


852 


E3 M 1 0000039G1 0 

AW«/1*X A \J\J\J\J\J J S VJ A V 


Entprococcus faecalis 


853 

O J J 


E3M 1 0000039H02 


Enterococcus faecalis 


854 


E3M1 0000039H07 


Enterococcus faecalis 


855 


E3M1 0000039H08 

A_>«J AYA A V/V/VVVJ7A AV/U 


Enterococcus faecalis 


856 


E3M10000039H10 

I— tJiVl A vvV/UV/J7a1 a V 


Enterococcus faecalis 


857 


E3M10000O39H11 


Enterococcus faecalis 


858 


E3M10000040A03 


Enterococcus faecalis 


859 


E3M10000040A05 


Enterococcus faecalis 


860 


E3M10000040A07 


Enterococcus faecalis 


861 


E3M1000OO4OA09 


Enterococcus faecalis 


862 


E3M10000040A10 


Enterococcus faecalis 


863 


E3M10000040AU 


Enterococcus faecalis 


864 


E3M10000040B01 


Enterococcus faecalis 


865 


E3M10000040B02 


Enterococcus faecalis 


866 


E3M10000040B05 


Enterococcus faecalis 
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I 867 


E3M10000040B06 


Enterococcus faecalis 


868 


E3M10000040B08 


Enterococcus faecalis 


869 


E3M10000040B09 


Enterococcus faecalis 


870 


E3M10000040B10 


Enterococcus faecalis 


871 


E3M10000040B11 


Enterococcus faecalis 


872 


E3M10000040B12 


Enterococcus faecalis 


873 


E3M10000040C02 


Enterococcus faecalis 


874 


E3M10000040C05 


Enterococcus faecalis 


875 


E3M10000040C06 


Enterococcus faecalis 


876 


E3M10000040C07 


Enterococcus faecalis 


877 


E3M10000040C08 


Enterococcus faecalis 


878 


E3M10000040C09 


Enterococcus faecalis 


879 


E3M10000040C10 


Enterococcus faecalis 


880 


E3M10000040C11 


Enterococcus faecalis 


881 


E3M10000040C12 


Enterococcus faecalis 


882 


E3M10000040D03 


Enterococcus faecalis 


883 


E3M10000040D04 


Enterococcus faecalis 


884 


E3M10000040D08 


Enterococcus faecalis 


885 


E3M10000040D12 


Enterococcus faecalis 


886 


E3M10000040E02 


Enterococcus faecalis 


887 


E3M10000040E10 


Enterococcus faecalis 


888 


E3M10000040E11 


Enterococcus faecalis 


889 


E3M10000040E12 


Enterococcus faecalis 


890 


E3M10000040F01 


Enterococcus faecalis 


891 


E3M10000040F03 


Enterococcus faecalis 


892 


E3M10000040F08 


Enterococcus faecalis 


893 


E3M10000040F09 


Enterococcus faecalis 


894 


E3M10000040F10 


Enterococcus faecalis 


895 


E3M10000040G01 


Enterococcus faecalis 


896 


E3M10000040G02 


Enterococcus faecalis 


897 


E3M10000040G04 


Enterococcus faecalis 


898 


E3M10000040G05 


Enterococcus faecalis 


899 


E3M10000040G07 


Enterococcus faecalis 


900 


E3M10000040G08 


Enterococcus faecalis 


901 


E3M10000040G09 


Enterococcus faecalis 


902 


E3M10000040G11 


Enterococcus faecalis 


903 


E3M10000040H02 


Enterococcus faecalis 


904 


E3M10000040H03 


Enterococcus faecalis 


905 


E3M10000040H04 


Enterococcus faecalis 


906 


E3M10000040H05 


Enterococcus faecalis 


907 


E3M10000040H09 


Enterococcus faecalis 
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908 


E3M10000041A03 


Enterococcus faecalis 


909 


E3M10000041A05 


Enterococcus faecalis 


910 


E3M1 0000041 A08 


Enterococcus faecalis 


911 


E3M10000041A09 


Enterococcus faecalis 


912 


E3M10000041A10 


Enterococcus faecalis 


913 


E3M10000041A11 


Enterococcus faecalis 


914 


E3M10000041B02 


Enterococcus faecalis 


915 


E3M10000041B03 


Enterococcus faecalis 


916 


E3M10000041B05 


Enterococcus faecalis 


917 


E3M10000041B06 


Enterococcus faecalis 


918 


E3M10000041B08 


Enterococcus faecalis 


919 


E3M1 000004 1B09 


Enterococcus faecalis 


920 


E3M10000041B10 


Enterococcus faecalis 


921 


E3M10000041B11 


Enterococcus faecalis 


922 


E3M10000041B12 


Enterococcus faecalis 


923 


E3M10000041C01 


Enterococcus faecalis 


924 


E3M10000041C07 


Enterococcus faecalis 


925 


E3M10000041C08 


Enterococcus faecalis 


926 


E3M10000041C09 


Enterococcus faecalis 


927 


E3M10000041C10 


Enterococcus faecalis 


928 


E3M10000041C11 


Enterococcus faecalis 


929 


E3M10000041C12 


Enterococcus faecalis 


930 


E3M10000041D02 


Enterococcus faecalis 


931 


E3M10000041D03 


Enterococcus faecalis 


932 


E3M1 000004 1D04 


Enterococcus faecalis 


933 


E3M10000041D05 


Enterococcus faecalis 


934 


E3M10000041D06 


Enterococcus faecalis 


935 


E3M10000041D08 


Enterococcus faecalis 


936 


E3M10000041D09 


Enterococcus faecalis 


937 


E3M10000041D10 

X^*S ATX A W V W «^ X * v 


Enterococcus faecalis 


938 


E3M10000041D11 


Enterococcus faecalis 


939 


E3M10000041D12 


Enterococcus faecalis 


940 


E3M10000041E02 


Enterococcus faecalis 


941 


E3M10000041E03 


Enterococcus faecalis 


942 


E3M10000041E05 


Enterococcus faecalis 


943 


E3M10000041E07 


Enterococcus faecalis 


944 


E3M10000041E10 


Enterococcus faecalis 


945 


E3M10000041E11 


Enterococcus faecalis 


946 


E3M10000041F03 


Enterococcus faecalis 


947 


E3M10000041F05 


Enterococcus faecalis 


948 


E3M10000041F06 


Enterococcus faecalis 
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949 


E3M10000041F07 


Enterococcus faecalis 


950 


E3M10000041F08 


Enterococcus faecalis 


951 


E3M10000041F09 


Enterococcus faecalis 


952 


E3M10000041F10 


Enterococcus faecalis 


953 


E3M10000041F11 


Enterococcus faecalis 


954 


E3M10000041G02 


Enterococcus faecalis 


955 


E3M10000041G03 


Enterococcus faecalis 


956 


E3M10000041G04 


Enterococcus faecalis 


957 


E3M10000041G06 


Enterococcus faecalis 


958 


E3M10000041G07 


Enterococcus faecalis 


959 


E3M1 000004 1G08 


Enterococcus faecalis 


960 


E3M10000041G09 


Enterococcus faecalis 


961 


E3M10000041G10 


Enterococcus faecalis 


962 


E3M10000041G12 


Enterococcus faecalis 


963 


E3M10000041H04 


Enterococcus faecalis 


964 


E3M10000041H05 


Enterococcus faecalis 


965 


E3M10000041H06 


Enterococcus faecalis 


966 


E3M10000041H07 


Enterococcus faecalis 


967 


E3M10000041H08 


Enterococcus faecalis 


968 


E3M10000041H09 


Enterococcus faecalis 


969 


E3M10000041H10 


Enterococcus faecalis 


970 


E3M10000041H11 


Enterococcus faecalis 


| 971 


E3M10000042A03 


Enterococcus faecalis 


972 


E3M10000042A08 


Enterococcus faecalis 


973 


E3M10000042A10 


Enterococcus faecalis 


974 


E3M10000042B01 


Enterococcus faecalis 


975 


E3M10000042B02 


Enterococcus faecalis 


976 


E3M10000042B04 


Enterococcus faecalis 


977 


E3M10000042B08 


Enterococcus faecalis 


978 


E3M10000042B09 


Enterococcus faecalis 


979 


E3M10000042B10 


Enterococcus faecalis 


980 


E3M10000042B11 


Enterococcus faecalis 


981 


E3M10000042C02 


Enterococcus faecalis 


982 


E3M10000042C03 


Enterococcus faecalis 


983 


E3M10000042C04 


Enterococcus faecalis 


984 


E3M10000042C10 


Enterococcus faecalis 


985 


E3M10000042D01 


Enterococcus faecalis 


986 


E3M10000042D02 


Enterococcus faecalis 


987 


E3M10000042D03 


Enterococcus faecalis 


988 


E3M10000042D06 


Enterococcus faecalis 


989 


E3M10000042D09 


Enterococcus faecalis 
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990 


E3M10000042D11 


Enterococcus faecalis 


991 


E3M10000042D12 


Enterococcus faecalis 


992 


E3M10000042E05 


Enterococcus faecalis 


993 


E3M10000042E12 


Enterococcus faecalis 


994 


E3M10000042F11 


Enterococcus faecalis 


995 


E3M10000042G01 


Enterococcus faecalis 


996 


E3M10000042G05 


Enterococcus faecalis 


997 


E3M10000042G07 


Enterococcus faecalis 


998 


E3M10000042G08 


Enterococcus faecalis 


999 


E3M10000042G11 


Enterococcus faecalis 


1000 


E3M10000042G12 


Enterococcus faecalis 


1001 


E3M10000042H06 


Enterococcus faecalis 


1002 


E3M10000042H08 


Enterococcus faecalis 


1003 


E3M10000042H11 


Enterococcus faecalis 


1004 


E3M10000043A02 


Enterococcus faecalis 


1005 


E3M1 0000043 A03 


Enterococcus faecalis 


1006 


E3M1 0000043 A05 


Enterococcus faecalis 


1007 


E3M10000043A08 


Enterococcus faecalis 


1008 


E3M10000043A09 


Enterococcus faecalis 


1009 


E3M10000043A10 


Enterococcus faecalis 


1010 


E3M 10000043 All 


Enterococcus faecalis 


1011 


E3M10000043B01 


Enterococcus faecalis 


1012 


E3M10000043B02 


Enterococcus faecalis 


1013 


E3M10000043B03 


Enterococcus faecalis 


1014 


E3M10000043B06 


Enterococcus faecalis 


1015 


E3M10000043B08 


Enterococcus faecalis 


1016 


E3M10000043B09 


Enterococcus faecalis 


1017 


E3M10000043B10 


Enterococcus faecalis 


1018 


E3M10000043B11 


Enterococcus faecalis 


1019 


E3M10000043B12 


Enterococcus faecalis 


1020 


E3M10000043C01 


Enterococcus faecalis 


1021 | 


E3M10000043C08 


Enterococcus faecalis 


1022 


E3M10000043C09 


Enterococcus faecalis 


1023 


E3M10000043D01 


Enterococcus faecalis 


1024 


E3M10000043D02 


Enterococcus faecalis 


1025 


E3M10000043D09 


Enterococcus faecalis 


1026 


E3M10000043D10 


Enterococcus faecalis 


1027 


E3M10000043D12 


Enterococcus faecalis 


1028 


E3M10000043E03 


Enterococcus faecalis 


1029 


E3M10000043E07 


Enterococcus faecalis 


1030 


E3M10000043E08 


Enterococcus faecalis 
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1031 


E3M10000043E10 


Enterococcas faecalis 


1032 


E3M10000043E11 


Enterococcus faecalis 


1033 


E3M10000043F03 


Enterococcus faecalis 


1034 


E3M10000043F04 


Enterococcus faecalis 


1035 


E3M10000043F06 


Enterococcus faecalis 


1036 


E3M10000043F08 


Enterococcus faecalis 


1037 


E3M10000043F10 


Enterococcus faecalis 


1038 


E3M10000043F12 


Enterococcus faecalis 


1039 


E3M10000043G03 


Enterococcus faecalis 


1040 


E3M10000043G04 


Enterococcus faecalis 


1041 


E3M10000043G05 


Enterococcus faecalis 


1042 


E3M10000043G07 


Enterococcus faecalis 


1043 


E3M10000043G08 


Enterococcus faecalis 


j 1044 


E3M10000043G10 


Enterococcus faecalis 


1045 


E3M10000043G11 


Enterococcus faecalis 


1046 


E3M10000043G12 


Enterococcus faecalis 


1047 


E3M10000043H02 


Enterococcus faecalis 


1048 


E3M10000043H05 


Enterococcus faecalis 


1049 


E3M10000O43H08 


Enterococcus faecalis 


1050 


E3M10000043H09 


Enterococcus faecalis 


1051 


E3M10000043H11 


Enterococcus faecalis 


1052 


E3M10000044C02 


Enterococcus faecalis 


1053 


E3M10000044E01 


Enterococcus faecalis 


1054 


K1M10000002F02 


Klebsiella pneumoniae 


1055 


K1M10000003C01 


Klebsiella pneumoniae 


| 1056 


K1M10000004F06 


Klebsiella pneumoniae 


1057 


K1M10000007F01 


Klebsiella pneumoniae 


1058 


K1M10000008C02 


Klebsiella pneumoniae 


1059 


K1M10000008C10 


Klebsiella pneumoniae 


1060 


K1M10000008G10 


Klebsiella pneumoniae 


1061 


K1M10000009D04 


Klebsiella pneumoniae 


1062 


K1M10000013E04 


Klebsiella pneumoniae 


1 1063 


K1M10000013E06 


Klebsiella pneumoniae 


1064 


K1M10000019D06 


Klebsiella pneumoniae 


1065 


K1M10000020B02 


Klebsiella pneumoniae 


1066 


K1M10000021H06 


Klebsiella pneumoniae 


1067 


K1M10000022C10 


Klebsiella pneumoniae 


1068 


K1M10000023E09 


Klebsiella pneumoniae 


1069 


K1M10000023E10 


Klebsiella pneumoniae 


1070 


K1M10000030C07 


Klebsiella pneumoniae 


1071 


K1M10000030E07 


Klebsiella pneumoniae 
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1072 


K1M10000031B11 


Klebsiella pneumoniae 


1073 


K1M10000032E11 


Klebsiella pneumoniae 


1074 


K1M10000033B02 


Klebsiella pneumoniae 


1075 


K1M10000033E01 


Klebsiella pneumoniae 


1076 


K1M10000036G08 


Klebsiella pneumoniae 


1077 


K1M10000037D10 


Klebsiella pneumoniae 


1078 


K1M10000038H09 


Klebsiella pneumoniae 


! 1079 


K1M10000039H03 


Klebsiella pneumoniae 


1080 


K1M10000043C01 


Klebsiella pneumoniae 


1081 


K1M10000043D05 


Klebsiella pneumoniae 


1082 


K1M10000043H10 


Klebsiella pneumoniae \ 


1083 


K1M10000044D05 


Klebsiella pneumoniae 


1084 


K1M10000044D08 


Klebsiella pneumoniae 


1085 


K1M10000044E05 


Klebsiella pneumoniae 


1086 


K1M10000044G05 


Klebsiella pneumoniae 


1087 


K1M10000045A07 


Klebsiella pneumoniae 


1088 


K1M10000045D10 


Klebsiella pneumoniae 


! 1089 


K1M1O0000O3D03 


Klebsiella pneumoniae 


1090 


K1M10000010C02 


Klebsiella pneumoniae 


1091 


K1M10000021H10 


Klebsiella pneumoniae 


1092 


P1M10000008C06 


Pseudomonas aeruginosa 


1093 


P1M10000008G04 


Pseudomonas aeruginosa 


1094 


P1M10000010C03 


Pseudomonas aeruginosa 


1095 


P1M10000014H10 


Pseudomonas aeruginosa 


1096 


P1M1 000001 5C06 


Pseudomonas aeruginosa 


1097 


P1M10000015C09 


Pseudomonas aeruginosa 


1098 


P1M1 000001 6C04 

X X X W V W A w w * 


Pseudomonas aeruginosa 


1099 


P1M10000018B01 

X 1XTX X w W^ W V X UX^ w A 


Pseudomonas aeruginosa 


1100 


P1M10000018C01 

X X XTX X W W w A W v ^ 


Pseudomonas aeruginosa 


1101 


P1M10000018E01 


Pseudomonas aeruginosa 


1102 


P1M10000018G01 


Pseudomonas aeruginosa 


1103 


P1M10000019F01 


Pseudomonas aeruginosa 


1104 


P1M10000021G03 


Pseudomonas aeruginosa 


1105 


P1M10000021G05 


Pseudomonas aeruginosa 


1106 


P1M10000022D09 


Pseudomonas aeruginosa 


1107 


P1M10000024D06 


Pseudomonas aeruginosa 


1108 


P1M10000024E06 


Pseudomonas aeruginosa 


1109 


P1M10000024H03 


Pseudomonas aeruginosa 


1110 


P1M10000025A06 


Pseudomonas aeruginosa 


1111 


P1M10000025G07 


Pseudomonas aeruginosa 


1112 


P1M10000025H07 


Pseudomonas aeruginosa 
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SeqID 
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Organism 


1113 


P1M10000026E06 


Pseudomonas aeruginosa 


1114 


P1M10000026F04 


Pseudomonas aeruginosa 


1115 


P1M10000026G09 


Pseudomonas aeruginosa 


1116 


P1M10000026H02 


Pseudomonas aeruginosa 


1117 


P1M10000026H05 


Pseudomonas aeruginosa 


1118 


P1M10000027A06 


Pseudomonas aeruginosa 


1119 


P1M10000027B02 


Pseudomonas aeruginosa 


1120 


P1M10000027G05 


Pseudomonas aeruginosa 


1121 


P1M10000028A08 


Pseudomonas aeruginosa 


1122 


P1M10000028B01 


Pseudomonas aeruginosa 


1123 


P1M10000028E02 


Pseudomonas aeruginosa 


1124 


P1M10000029A09 


Pseudomonas aeruginosa 


1125 


P1M10000029G03 


Pseudomonas aeruginosa 


1126 


P1M10000029H05 


Pseudomonas aeruginosa 


1127 


P1M10000032F04 


Pseudomonas aeruginosa 


1128 


P1M10O00033A02 


Pseudomonas aeruginosa 


1129 


P1M10O00033B08 


Pseudomonas aeruginosa 


1130 


P1M10000033E03 


Pseudomonas aeruginosa 


1131 


P1M10000033F01 


Pseudomonas aeruginosa 


1132 


P1M10O0O033GO8 


Pseudomonas aeruginosa 


1133 


P1M10000035A06 


Pseudomonas aeruginosa 


1134 


P1M10000037B12 


Pseudomonas aeruginosa 


1135 


P1M10000037G12 


Pseudomonas aeruginosa 


1136 


P1M10000038B08 


Pseudomonas aeruginosa 


1137 


P1M10OO0038C03 


Pseudomonas aeruginosa 


1138 


P1M10OOOO38C06 


Pseudomonas aeruginosa 


1139 


P1M10000038F04 


Pseudomonas aeruginosa 


1140 


P1M10O00038G02 


Pseudomonas aeruginosa 


1141 


P1M10000039G05 


Pseudomonas aeruginosa \ 


1142 


P1M10000039G12 


Pseudomonas aeruginosa 


1143 


P1M10000040C01 


Pseudomonas aeruginosa 


1144 


P1M10000040C04 


Pseudomonas aeruginosa 


1145 


P1M10000040D04 


Pseudomonas aeruginosa 


1146 


P1M10000040D05 


Pseudomonas aeruginosa 


1147 


P1M10000040E10 


Pseudomonas aeruginosa 


1148 


P1M10000040H03 


Pseudomonas aeruginosa 


1149 


P1M1 0000041 A12 


Pseudomonas aeruginosa 


1150 


P1M10000041B02 


Pseudomonas aeruginosa 


1151 


P1M10000041E01 


Pseudomonas aeruginosa 


1152 


P1M10000041F01 


Pseudomonas aeruginosa 


1153 


P1M10000042B12 


Pseudomonas aeruginosa 
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Clone name 

VlUUb UAUlv 


Organism 


1 154 


P 1M1 0000042E08 


Pseudomonas aeruginosa 


1155 


P1M1 0000043 A03 


Pseudomonas aeruginosa 


1156 


P 1 Ml 0000043D06 

X X XY J. X \J \J \J \J VJ"T \J XJ \J \J 


Pseudomonas aeruginosa 


1 157 

X 1 -J I 


P1M10000044F07 


Pseudomonas aeruginosa 


1 158 

1 1 JO 


P1M10000046B03 

1 11VX1 V \J\J vv~UJJ V«x 


Pseudomonas aeruginosa 


1 159 

1 X-JJ 


PI Ml O00Q046CO7 

1 UTIIVVVWV'TVVU/ 


Pseudomonas aeruginosa 


1 160 


P1M10000046C08 

1 11V11vVvUv~vVvO 


Pseudomonas aeruginosa 


1 161 

11U1 


P1M10000046C09 


Pseudomonas aeruginosa 


1162 


P1M10000046G11 


Pseudomonas aeruginosa 


1163 


P 1 M 1 0000047B04 

x i xvx X v»\y V W » / l^v i 


Pseudomonas aeruginosa 


1 164 


P1M10000047E11 


Pseudomonas aeruginosa 


1 165 

1 iUJ 


P1M10000047F07 

1 11VX1 VWV/V/'T f X \J f 


Pseudomonas aeruginosa 


1 166 


P 1 Ml 0000047G10 


Pseudomonas aeruginosa 


1 167 

1 lVf 


P 1 Ml 0000048 A03 


Pseudomonas aeruginosa 


1 168 


P 1 M1 0000049E08 


Pseudomonas aeruginosa 


1 169 


P1M10000049G10 


Pseudomonas aeruginosa 


1 170 

11 / u 


P1M10000050G11 

X llYllvvvVvJvVJll 


Pseudomonas aeruginosa 


1 171 


P1M10000051D11 

X 11Y11v/vV/UV«^ 1X^ X L 


Pseudomonas aeruginosa 


1 179 


P 1M1 000005 1F01 

X IIYIIUUVWJ IX v 1 


Pseudomonas aeruginosa 

X U O *4ML/f f fl/f UN] MOf "<5 


1 173 

1 1 / J 


P1M10000052C03 


Pseudomonas aeruginosa 

X IJ O MUf/l H_/f (>MiJ MO/ W£ 


1 174 


P1M10000052C12 


Pseudomonas aeruginosa 


1 1 75 


P 1 Ml 0000052F04 

X 11VX1 vUUWJAJuVT 


Pseudomonas aeruginosa 


1 176 


P1M10000053B12 


Pseudomonas aeruginosa 


1 177 


P1M10000053C02 

X 11Y11UvvvvJJvva« 


Pseudomonas aeruginosa 


1 178 

11 /o 


P1 Ml 0000053E07 

X 11VXX VUUUUJJiJU / 


Pseudomonas aeruginosa 


1 179 


P1M1O0O0O53F08 


Pseudomonas aeruginosa 


1 1 80 

1 1 QVS 


PI Ml 0000055 A 1 1 


Pseudomonas aeruginosa 


1 181 

1 lO 1 


P 1 M1 0000055C08 

x llYllUUVVvJJvvO 


Pseudomonas aeruginosa 


1 1 89 

1 1 0£» 


P 1 Ml O0OOO55F05 

X llYllvuWvJJlvl/J 


Pseudomonas aeruginosa 


1 183 

1 1 OJ 


P 1 M 1 0000056C07 


Pseudomonas aeruginosa 


1 1 84 

1 1 Ot 


P1M1 0000056F05 

X llVllVvvuuJUi uJ 


Pseudomonas aeruginosa 


1185 


P1M10000056F06 


Pseudomonas aeruginosa 


1186 


P1M10000056G01 


Pseudomonas aeruginosa 


1187 


P1M10000058B07 


Pseudomonas aeruginosa 


1188 


P1M10000059B04 


Pseudomonas aeruginosa 


1189 


P1M10000059B10 


Pseudomonas aeruginosa 


1190 


P1M10000059B11 


Pseudomonas aeruginosa 


1191 


P1M10000059D11 


Pseudomonas aeruginosa 


1192 


P1M10000059H08 


Pseudomonas aeruginosa 


1193 


P1M10000059H09 


Pseudomonas aeruginosa 


1194 


P1M1O000060EO3 


Pseudomonas aeruginosa 
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SeqlD 


Clone name 


Organism 


1195 


P1M10000060H02 


Pseudomonas aeruginosa 


1196 


P1M10000060H04 


Pseudomonas aeruginosa 


1197 


P1M10000061B04 


Pseudomonas aeruginosa 


1198 


P1M10000061E04 


Pseudomonas aeruginosa 


1199 


P1M10000061F04 


Pseudomonas aeruginosa 


1200 


P1M10000062A12 


Pseudomonas aeruginosa 


1201 


P1M10000062CO3 


Pseudomonas aeruginosa 


1202 


P1M10000062C04 


Pseudomonas aeruginosa 


1203 


P1M10000062C07 


Pseudomonas aeruginosa 


1204 


P1M10000062C12 


Pseudomonas aeruginosa 


1205 


P1M10000062D07 


Pseudomonas aeruginosa 


1206 


P1M10000062D08 


Pseudomonas aeruginosa 


1207 


P1M10000062E08 


Pseudomonas aeruginosa 


1208 


P1M10000062F06 


Pseudomonas aeruginosa 


1209 


P1M10000062G11 


Pseudomonas aeruginosa 


1210 


P1M10000062H01 


Pseudomonas aeruginosa 


| 1211 


P1M10000062H04 


Pseudomonas aeruginosa 


1212 


P1M10000063F02 


Pseudomonas aeruginosa 


1213 


P1M10000063G02 


Pseudomonas aeruginosa 


1214 


P1M10000063H02 


Pseudomonas aeruginosa 


! 1215 


P1M10000064A10 


Pseudomonas aeruginosa 


1216 


P1M10000064C02 


Pseudomonas aeruginosa 


1217 


P1M10000064C03 


Pseudomonas aeruginosa 


1218 


P1M10000064D03 


Pseudomonas aeruginosa 


1219 


P1M10000064E05 


Pseudomonas aeruginosa 


1220 


P1M10000064G12 


Pseudomonas aeruginosa 


1221 


P1M10000064H07 


Pseudomonas aeruginosa 


1222 


P1M10000065A04 


Pseudomonas aeruginosa 


1223 


P1M10000065B07 


Pseudomonas aeruginosa 


1224 


P1M10000065C03 


Pseudomonas aeruginosa 


1225 


P1M10000065C05 


Pseudomonas aeruginosa 


1226 


P1M10000065D06 


Pseudomonas aeruginosa 


1227 


P1M10000O65F01 


Pseudomonas aeruginosa 


1228 


P1M10000065G06 


Pseudomonas aeruginosa 


1229 


P1M10000065H07 


Pseudomonas aeruginosa 


1230 


P1M10000066A10 


Pseudomonas aeruginosa 


1231 


P1M10000066A11 


Pseudomonas aeruginosa 


I 1232 


P1M10000066F04 


Pseudomonas aeruginosa 


1233 


P1M10000067A05 


Pseudomonas aeruginosa 


1234 


P1M10000067A06 


Pseudomonas aeruginosa 


1235 


P1M10000067A08 


Pseudomonas aeruginosa 
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SeqID 


Clone name 


Organism 


1236 


P1M10000067C04 

X XX FX* WWW/ * 


Pseudoinonas aeruginosa 


1237 


P1M10000067C06 


Pseudomonas aeruginosa 


1238 


P1M10000067D05 


Pseudomonas aeruginosa 


1239 


P1M10000067F05 


Pseudomonas aeruginosa. 


1240 


P1M10000067G05 

X lilllVVVVVV / \J\J*/ 


Pseudomonas aeruginosa 


1241 


P1M10000068A09 


Pseudomonas aeruginosa 


1242 


P 1 M 1 0000068D04 


Pupiidomona? apruginova 


1243 


P1M10000068F04 


Pvpudomonas npni vin n^n 

x i> C-t*C*L///t l/'»UO LXC- / * » i I/O IX 


1244 


P1M10000068F08 


Pvptidnmanas apruginova 


1245 


P1M10000068G01 


Pseudomonas aeruginosa. 


1246 


P1M10000068H05 


Pseudomonas aeruginosa 


1247 


P1M10000069D09 


Pseudomonas aeruginosa 


1248 


P1M10000069G06 


Pseudomonas aeruginosa 


1249 


P1M10000069H02 

X X ATX X WV W AAWA* 


Pseudomonas aeruginosa 


1250 


P1M1 0000070 A05 


Pseudoinonas aeruginosa 


1251 


P1M10000070B10 


Pseudomonas aeruginosa 


1252 


P1M10000070C06 

X XXTXX WWw / V/^^ww 


Pseudoinonas aeruginosa 


1253 


P1M10000070D08 

-X XXTXX w\y W r v-*/ v w 


Pseudomonas aeruginosa 


1254 


P1M10000070E03 

X XXTXX WV/W # VX^v*/ 


Pseudomonas aeruginosa 


1255 


P1M10000070G06 

X XXTXX WWW # V/ \J W 


Pseudomonas aeruginosa 


1256 


P1M10000070G12 


Pseudomonas aeruginosa 


1257 


P1M10000070H06 


Pseudomonas aeruginosa 

X J VWUI//f W/> H4U IXC'S MXtftVJU 


1258 


P1M10000071A03 


Pseudomonas aeruginosa 




P1M10000071C01 


Pspudomonav apru.oi.nosa 


1260 


P1M10000071E04 


Pseudomonas aeruginosa 


1261 


P1M10000071F01 

X / XX vx 


Pseudomonas aeruginosa 


1262 


P1M10000073A06 

X X XYX IvvuvU / —JX iwv 


Pseudomonas aeruginosa 


1263 


P1M10000073B10 

X X ATX X VWW 1 X V 


Pseudomonas aeruginosa 


1264 


P1M10000073D04 

X 11T1 1 \J\J \J\J\J § *J \JJ 


Pseudomonas aeruginosa 


1265 


P1M10000073D09 

X XXTXX W Ww 9 i/l/V/ 


Pseudomonas aeruginosa 


1266 


P1M10000073G03 

X X XTX X \I\J V VV/ / ~J >»J \*wt 


Pseudomonas aeruginosa 


1267 


P1M10000074B01 


Pseudomonas aeruginosa 


1268 


P1M10000074B04 


Pseudomonas aeruginosa 


1269 


P1M10000074E04 


Pseudomonas aeruginosa 


1270 


P1M10000074E09 


Pseudomonas aeruginosa 


1271 


P1M10000074F10 


Pseudomonas aeruginosa 


1272 


P1M10000074G12 


Pseudomonas aeruginosa 


1273 


P1M10000075A04 


Pseudomonas aeruginosa 


1274 


P1M10000075B03 


Pseudomonas aeruginosa 


1275 


P1M10000075F02 


Pseudomonas aeruginosa 


1276 


P1M10000075G05 


Pseudomonas aeruginosa 



354 



WO 02/086097 



PCT/US02/03987 



SeqED 
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1277 


P1M10000076D05 


Pseudomonas aeruginosa 


1278 


P1M10000076D10 


Pseudomonas aeruginosa 


1279 


P1M1 0000077 A08 


Pseudomonas aeruginosa 


1280 


P1M10000077C08 


Pseudomonas aeruginosa 


1281 


P1M10000077E04 


Pseudomonas aeruginosa 


1282 


P1M10000077H05 


Pseudomonas aeruginosa 


; 1283 


P1M10000079A10 


Pseudomonas aeruginosa 


1284 


P1M10000079B10 


Pseudomonas aeruginosa 


1285 


P1M10000079C10 


Pseudomonas aeruginosa 


1286 


P1M10000079D01 


Pseudomonas aeruginosa 


1287 


P1M10000079D10 


Pseudomonas aeruginosa 


1288 


P1M10000079F06 


Pseudomonas aeruginosa 


1289 


P1M10000080B01 


Pseudomonas aeruginosa 


I 1290 


P1M10000080B06 


Pseudomonas aeruginosa 


1291 


P1M10000080C01 


Pseudomonas aeruginosa 


1292 


P1M10000080C06 


Pseudomonas aeruginosa 


| 1293 


P1M10000080E04 


Pseudomonas aeruginosa 


1294 


P1M10000081D12 


Pseudomonas aeruginosa 


1295 


P1M10000081G05 


Pseudomonas aeruginosa i 


1296 


P1M10000081H05 


Pseudomonas aeruginosa 


1297 


P1M10000082A05 


Pseudomonas aeruginosa 


1298 


P1M10000082B04 


Pseudomonas aeruginosa 


1299 


P1M10000082C05 


Pseudomonas aeruginosa 


1300 


P1M10000082D05 


Pseudomonas aeruginosa 


1301 


P1M10000082E05 


Pseudomonas aeruginosa 


1302 


P1M10000083A11 


Pseudomonas aeruginosa 


1303 


P1M10000083B01 


Pseudomonas aeruginosa 


1304 


P1M10000083B12 j 


Pseudomonas aeruginosa 


1305 


P1M10000083C11 


Pseudomonas aeruginosa 


1306 


P1M10000083C12 


Pseudomonas aeruginosa 


1307 


P1M10000084A04 


Pseudomonas aeruginosa 


1308 


P1M10000084D03 


Pseudomonas aeruginosa 


1309 


P1M10000084E04 


Pseudomonas aeruginosa 


1310 


P1M10000084E11 


Pseudomonas aeruginosa 


1311 


P1M10000084F08 


Pseudomonas aeruginosa 


1312 


P1M10000085D06 


Pseudomonas aeruginosa 


1313 


P1M10000086A02 


Pseudomonas aeruginosa 


1314 


P1M10000086B01 


Pseudomonas aeruginosa 


1315 


P1M10000086D02 


Pseudomonas aeruginosa 


1316 


P1M10000086E05 


Pseudomonas aeruginosa 


1317 


P1M10000087A11 


Pseudomonas aeruginosa 
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Plnnf* nnnip 

vlUUC UttlUC 




I J i O 


pi mi ooooor7Poq 




111Q 

lJl7 


P 1 M 1 000OOR7F0 A \ 
x l ivi i v \J \j\J\JO / nut 


Pv0iif1niYMYini: /itmjcriTjn c/7 
ratMUUiiiuiiiM utzrugiriuou 


1 190 


P1 m 1 ononoR7F04 


loCUClUftiUflUo UGftAglrlUoU 


1 191 


pi mi onoooR7FOQ 

r xxvx i UUUVA/O / r US' 


Ppot//7/ijm/im/j p ftofiifriTtfwn 
!iit*utiuriiUitu*> u&ruginuou 


1 199 


p i m i nnnnoRR a 07 "1 


iS&UUUrflOrlCla ufZrUgtnfJou 


1 191 


1^ X XVI XUVvu vooX^UO 


iratZuiiuniUfiuo utzrugiriuou 


1 19A 


pi mi ononnRQPOR 


GUCl UfflUfi WO U&fltglflUoC* 


1 19*v 
I jZj 


pi mi nnnflORom 1 


Pn/jj 1 Si f\TYl flYI /I V /I Ofl ICW1YI f\ P/7 

i o ciitiurn. uricia u&ruginuaii 


119£ 


pi mi ooooorqhor 


Pn/ji trinmnYtn c n£>ntcriTin^n 


1197 


pimioooooqori 1 


1 otZUUUfflUflLio Ut?/ (Aj(X 


119R 


p i m 1 oonooQOFOfi 




1 ^90 


pi mi oooooqofor 




i^o 


P 1 M 1 000009 1 D02 


P?pii/JnmnTi/i? fipnioinnxn. 

1 OtsULOJ fills fl Lio UC/ t*g »•/ »00 1* 


1 111 
i j j x 


pi mi 0000091 F09 


PvpusinrnnTiiiv fipinioinn^/i 


1 119 


P 1 M 1 0000091 G1 0 


Pvpiitdnmnnfis: apnioiimvti 


1 111 


P1M10000092R02 


Pvpiirlnmnnn.? fipnicrinnvfi 


1 llA 


P 1 M 1 000009?"R 1 0 


Pvpii/lnm/'iYin? npnjcrinnvn 

X O t>t*lXC/f/tC//4t*i> UW t*£ t / i L/«J C* 


1 115 


P 1 M 1 0000099D09 


Pvpij/inninnsiv flPVHcrittrix/l 


1 116 
lOO\) 


P1 M1 0000099F09 


Pvpij/jfini ixn /re stPTHOiii/vi/l 


1 117 


P1 Ml 0O0O099F0S 


Pvpn/inninn/i^ /tpruoinfisfi 


1 11R 

1 J JO 


P 1 M 1 0OOO0Q3 A 03 


P<?0M/1r\YftnY\ nontcrinnvn 
ITotZUlXUfflUtitAj U&f UglflUdLl 


1 HQ 


P1 Ml nnnnoQTROQ 

r 1 XVI 1 KJUKAJyjyjXj \jy 


Pptfti/T/im/in/ic n&i*i ictiti f\ c/7 

jrotticiuniufiLu* utzrixgMiuoLi 


XjW 


pi mi nnnnooiPOR 

r 1 IVI 1 \}\J\j\)\jy J LUO 


ratZUU077lOritu> UfZrUglrlUoU 


1 1/11 


pi mi nnnnoQiPOO 


xo&uCionjuriUj utzruginuou 


1 1/19 


P1 M1 OOOOOQ1F01 
r i ivi i vjuuu \jy or \jo 


P <? on /J r\m r\Yi n c n on i cri n r\v rt 
x&fZUClUulUflUib U&fuginUoll 


1 1/11 


PI Ml 0OOO0Q1TT07 
Jr i ivi i \ju\j\j\jy onxj / 


Pvpu/1nivif\nnQ sioriioiYitwn 
xa&lIX*U/7lUrt4X& UtZi UVlilUol* 


1 1/M 

I J e tH 


p i mi oooooqafoa 
Jr l ivi i \j\j\J\j\jy £ Tr u 4 * 


pQ0iisfsiyns*Yific- rtOTn tain /i c/T 
JTo&UUUfntJriUo U&ruglflUoCl 


1 1A5 


pi mi hooooqattoi 


xotfiiiiojiiunuo utzri&ginvou 


1 1Af\ 
LOW 


pi mi oooooq^poi 


lo^uClUfflUfiUo UGrlxginUol* 


1 1A7 


pi mi oonnoo^poo 
Jr x ivx x uuuuuy j \^\jy 


P vol i/l riyvmYi n c rtovncriyirwn 
lot>UClUf/l(JflUo U&f UglflUol* 


1 1AR 


p i mi onnooo^p da 

Jr X XVX X V\JU\JVyDE\J t ¥ 


r otZUU-UrnVilUo UtZrHglrlUoU 


1349 


P 1 M 1 0000095 G04 


PsBiidomoTicis aeruginosa 


1350 


P1M10000096E04 


Pseudomonas aeruginosa 


1351 


P1M10000096E12 


Pseudomonas aeruginosa 


1352 


ID2 


Pseudomonas aeruginosa 


1353 


4.1 


Pseudomonas aeruginosa 


| 1354 


S1M10000001A05 


Staphylococcus aureus 


1355 


S1M10000001A08 


Staphylococcus aureus 


1356 


S1M10000001A09 


Staphylococcus aureus 


1357 


S1M10000001A10 


Staphylococcus aureus 


1358 


S1M10000001C06 


Staphylococcus aureus 
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1359 


S1M10000001D01 


Staphylococcus aureus 


1360 


S1M10000001D02 


Staphylococcus aureus 


1361 


S1M10000001D06 


Staphylococcus aureus 


1362 


S1M10000001D07 


Staphylococcus aureus 


1363 


S1M10000001E02 


Staphylococcus aureus 


1364 


S1M10000001E04 


Staphylococcus aureus 


1365 


S1M1OO00OO1E05 


Staphylococcus aureus 


1366 


S1M10000001E09 


Staphylococcus aureus 


1367 


S1M10000001E10 


Staphylococcus aureus 


1368 


S1M10000001E11 


Staphylococcus aureus 


1369 


S1M10000001F02 


Staphylococcus aureus 


1370 


S1M10000001F04 


Staphylococcus aureus 


i 1371 


S1M10000001F08 


Staphylococcus aureus 


1372 


S1M10000001F09 


Staphylococcus aureus 


1373 


S1M10000001FIO 


Staphylococcus aureus 


1374 


S1M10000001F11 


Staphylococcus aureus 


1375 


S1M10000001G01 


Staphylococcus aureus 


1376 


S1M10000001G07 


Staphylococcus aureus 


1377 


S1M10000001G08 


Staphylococcus aureus 


1378 


S1M10000001G10 


Staphylococcus aureus 


1379 


S1M10000002A02 


Staphylococcus aureus 


1380 


S1M10000002A09 


Staphylococcus aureus 


1381 


S1M10000002A10 


Staphylococcus aureus 


1382 


S1M10000002A12 


Staphylococcus aureus 


1383 


S1M10000002B01 


Staphylococcus aureus 


1384 


S1M10000002B03 


Staphylococcus aureus 


1385 


S1M10000002B04 


Staphylococcus aureus 


1386 


S1M10000002B05 


Staphylococcus aureus 


1387 


S1M10000002B06 


Staphylococcus aureus 


1388 


S1M10000002B07 


Staphylococcus aureus 


1389 


S1M10000002B09 


Staphylococcus aureus 


1390 


S1M10000002B11 


Staphylococcus aureus 


1391 


S1M10000002C02 


Staphylococcus aureus 


1392 


S1M10000002C09 


Staphylococcus aureus 


1393 


S1M10000002C10 


Staphylococcus aureus 


1394 


S1M10000002C11 


Staphylococcus aureus 


1395 


S1M10000002C12 


Staphylococcus aureus 


1396 


S1M10000002D01 


Staphylococcus aureus 


1397 


S1M10000002D02 


Staphylococcus aureus 


1398 


S1M10000002D03 


Staphylococcus aureus 


1399 


S1M10000002D05 


Staphylococcus aureus 
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1400 


S1M10000002D07 


Staphylococcus aureus 


1401 


S1M10000002D08 


Staphylococcus aureus 


1402 


S1M10000002D10 


Staphylococcus aureus 


1403 


S1M10000002D12 


Staphylococcus aureus 


1404 


S1M10000002E01 


Staphylococcus aureus 


1405 


S1M10000002E02 


Staphylococcus aureus 


1406 


S1M10000002E07 


Staphylococcus aureus 


1407 


S1M10000002E09 


Staphylococcus aureus 


1408 


S1M10000002E11 


Staphylococcus aureus 


1409 


S1M10000002E12 


Staphylococcus aureus 


1410 


S1M10000002F01 

U X XTJL X W W V VA 


Staphylococcus aureus 


1411 


S1M10000002F02 


Staphylococcus aureus 


1412 


S1M10000002F04 


Staphylococcus aureus 


1413 


S1M10000002F09 


Staphylococcus aureus 


1414 


S1M10000002F12 


Staphylococcus aureus 


\ 1415 


S1M10000002G01 


Staphylococcus aureus 


1416 


S1M10000002G03 


Staphylococcus aureus 


1417 


S1M10000002G05 


Staphylococcus aureus 


1418 


S1M10000002G06 


Staphylococcus aureus 


1419 


S1M10000002G07 


Staphylococcus aureus 


1420 


S1M10000002G08 


Staphylococcus aureus 


1421 


S1M10000002G09 


Staphylococcus aureus 


1422 


S1M10000002G10 

U X 1"1 X WWW vXf w X V 


Staphylococcus aureus 


1423 


S1M10000002G11 


Staphylococcus aureus 


1424 


S1M10000002G12 


Staphylococcus aureus 


1425 


S1M10000003A01 

kJ X 1T1 X W W V w XV X 


Stavhvlococcus aureus 


1426 


S1M10000003A02 


Staphylococcus aureus 


1427 


SIM 10000003 A03 

k_J X 1YX X W W W«^ 4. XV 


Staphylococcus aureus 


1428 


S1M10000003A04 


Staphylococcus aureus 


1429 


S1M1 0000003 A06 

kJ 11T4 X W W W«^* aw 


Staphylococcus aureus 


1430 


S1M10000003A07 

kV XXTX X WV W V*^* *w / 


Staphylococcus aureus 


1431 


S1M10000003A08 


Staphylococcus aureus 


| 1432 


S1M10000003A10 


Staphylococcus aureus 


1433 


S1M10000003A11 


Staphylococcus aureus 


1434 


S1M10000003B06 


Staphylococcus aureus 


1435 


S1M10000003B08 


Staphylococcus aureus 


1436 


S1M10000003B09 


Staphylococcus aureus 


1437 ! 


S1M10000003B12 


Staphylococcus aureus 


1438 


S1M10000003C06 


Staphylococcus aureus 


1439 


S1M10000003C07 


Staphylococcus aureus 


1440 


S1M10000003C10 


Staphylococcus aureus 
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1441 


S1M10000003C12. 


Staphylococcus aureus 


1442 


S1M10000003D05 


Staphylococcus aureus 


1443 


S1M10000003D06 


Staphylococcus aureus 


1444 


S1M10000003D08 


Staphylococcus aureus 


1445 


S1M10000003D10 


Staphylococcus aureus 


1446 


S1M10000003E07 


Staphylococcus aureus 


1447 


S1M10000003E09 


Staphylococcus aureus 


1448 


S1M10000003E10 


Staphylococcus aureus 


1449 


S1M10000003E11 


Staphylococcus aureus 


1450 


S1M10000003F02 


Staphylococcus aureus 


1451 


S1M10000003F05 


Staphylococcus aureus 


1452 


S1M10000003F06 


Staphylococcus aureus 


1453 


S1M10000003F07 


Staphylococcus aureus 


1454 


S1M10000003F08 


Staphylococcus aureus 


1455 


S1M10000003F12 


Staphylococcus aureus 


1456 


S1M10000003G03 


Staphylococcus aureus 


1457 


S1M10000003G04 


Staphylococcus aureus 


1458 


S1M10000003G08 


Staphylococcus aureus 


1459 


S1M10000003G10 


Staphylococcus aureus 


1460 


S1M10000004A04 


Staphylococcus aureus 


1461 


S1M10000004A06 


Staphylococcus aureus 


1462 


S1M10000004A07 


Staphylococcus aureus 


1463 


S1M10000004A11 


Staphylococcus aureus 


1464 


S1M10000004A12 


Staphylococcus aureus 


1465 


S1M10000004B03 


Staphylococcus aureus 


1466 


S1M10000004B04 


Staphylococcus aureus 


1467 


S1M10000004B06 


Staphylococcus aureus 


1468 


S1M10000004B08 


Staphylococcus aureus 


1469 


S1M10000004B09 


Staphylococcus aureus 


1470 


S1M10000004B11 


Staphylococcus aureus 


1471 


S1M10000004C01 


Staphylococcus aureus 


1472 


S1M10000004C02 


Staphylococcus aureus 


1473 


S1M10000004C03 


Staphylococcus aureus 


1474 


S1M10000004C06 


Staphylococcus aureus 


1475 


S1M10000004C07 


Staphylococcus aureus 


1476 


S1M10000004C08 


Staphylococcus aureus 


1477 


S1M10000004C09 


Staphylococcus aureus 


1478 


S1M10000004C10 


Staphylococcus aureus 


1479 


S1M10000004C12 


Staphylococcus aureus 


1480 


S1M10000004D01 


Staphylococcus aureus 


1481 


S1M10000004D03 


Staphylococcus aureus 
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1482 


S1M10000004D04 


Staphylococcus aureus 


1483 


S1M10000004D06 


Staphylococcus aureus 


i 1484 


S1M10000004D07 


Staphylococcus aureus 


1485 


S1M10000004D08 


Staphylococcus aureus 


1486 


S1M10000004D10 


Staphylococcus aureus 


1487 


S1M10000004D12 


Staphylococcus aureus 


1488 


S1M10000004E03 


Staphylococcus aureus 


1489 


S1M10000004E04 


Staphylococcus aureus 


1490 


S1M10000004E06 


Staphylococcus aureus 


1491 


S1M10000004E07 


Staphylococcus aureus 


1492 


S1M10000004E11 


Staphylococcus aureus \ 


1493 


S1M10000004E12 


Staphylococcus aureus 


1494 


S1M10000004F01 


Staphylococcus aureus 


1495 


S1M10000004F02 


Staphylococcus aureus 


1496 


S1M10000004F06 


Staphylococcus aureus 


1497 


S1M10000004F07 


Staphylococcus aureus 


1498 


S1M10000004F08 


Staphylococcus aureus 


1499 


S1M10000004F09 


Staphylococcus aureus 


1500 


S1M10000004F12 


Staphylococcus aureus 


1501 


S1M10000004G01 


Staphylococcus aureus 


1502 


S1M10000004G02 


Staphylococcus aureus 


1503 


S1M10000004G03 


Staphylococcus aureus 


1504 


S1M10000004G05 


Staphylococcus aureus 


1505 


S1M10000004G06 


Staphylococcus aureus 


1506 


S1M10000004G07 


Staphylococcus aureus 


1507 


S1M10000004G09 


Staphylococcus aureus 


1508 


S1M10000004G12 


Staphylococcus aureus 


1509 


S1M10000005A01 


Staphylococcus aureus 


1510 


S1M10OOO005A03 


Staphylococcus aureus 


1511 


S1M10000005AO5 


Staphylococcus aureus 


1512 


S1M10000005A06 


Staphylococcus aureus 


1513 


S1M1O0OO005AO7 


Staphylococcus aureus 


1514 


S1M10000005A08 


Staphylococcus aureus 


1515 


S1M10000005A09 


Staphylococcus aureus 


1516 


S1M10000005A10 


Staphylococcus aureus 


1517 


S1M10000005A11 


Staphylococcus aureus 


1518 


S1M10000005B02 


Staphylococcus aureus 


1519 


S1M10000005B04 


Staphylococcus aureus 


1520 


S1M10000005B07 


Staphylococcus aureus 


1521 


S1M10000005B08 


Staphylococcus aureus 


1522 


S1M10000005B09 Staphylococcus aureus 
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1523 


S1M10000005B12 


Staphylococcus aureus 


1524 


S1M10000005C01 


Staphylococcus aureus 


1525 


S1M10000005C05 


Staphylococcus aureus 


1526 


S1M10000005C06 


Staphylococcus aureus 


1527 


S1M10000005C09 


Staphylococcus aureus 


1528 


S1M10000005C11 


Staphylococcus aureus 


1529 


S1M10000005D01 


Staphylococcus aureus 


1530 


S1M10000005D02 


Staphylococcus aureus 


1531 


S1M10000005D03 


Staphylococcus aureus 


1532 


S1M10000005D04 


Staphylococcus aureus 


1533 


S1M10000005D05 


Staphylococcus aureus 


1534 


S1M10000005D06 


Staphylococcus aureus 


1535 


S1M10000005D07 


Staphylococcus aureus 


1536 


S1M10000005D08 


Staphylococcus aureus 


1537 


S1M10000005D09 


StapJxylococcus aureus 


1538 


S1M10000005D11 


Staphylococcus aureus 


1539 


S1M10000005D12 


Staphylococcus aureus 


1540 


S1M10000005E01 


Staphylococcus aureus 


1541 


S1M10000005E02 


Staphylococcus aureus 


1542 


S1M10000005E05 


Staphylococcus aureus 


1543 


S1M10000005E06 


Stavhvlococcus aureus 


1544 


S1M10000005E07 


Staphylococcus aureus 


1545 


S1M10000005E08 


Staphylococcus aureus 


1546 


S1M10000005E10 


Staphylococcus aureus 


1547 


S1M10000005E11 


Staphylococcus aureus 


1548 


S1M10000005E12 


Staphylococcus aureus 


1549 


S1M10000005F02 


Staphylococcus aureus 


1550 


S1M10000005F03 


Staphylococcus aureus 


1551 


S1M10000005F04 


Staphylococcus aureus 


1552 


S1M10000006A03 


Staphylococcus aureus 


1553 


S1M10000006A04 


Staphylococcus aureus 


1554 


S1M10000006A05 


Staphylococcus aureus 


1555 


S1M10000006A07 


Staphylococcus aureus 


1556 


S1M10000006A08 


Staphylococcus aureus 


1557 


S1M10000006A10 


Staphylococcus aureus 


1558 


S1M10000006A12 


Staphylococcus aureus 


1559 


S1M10000006B02 


Staphylococcus aureus 


1560 


S1M10000006B03 


Staphylococcus aureus 


1561 


S1M10000006B04 


Staphylococcus aureus 


1562 


S1M10000006B07 


Staphylococcus aureus 


1563 


S1M10000006B10 


Staphylococcus aureus 
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vlVUV AX4AJIXXW 


Organism 


1564 


S1M10000006B11 


StanJtvlococcus aureus 


1565 


S1M10000006C02 


Stanhvlncoccus aureus 


1566 

X »/ W 


S 1M 1 0000006C04 


Stanhvlococcus aureus 


1567 


S 1M1 0000006C06 


Stanhvlococcus aureus 


1568 


S 1M 1 0000006C07 

\J XATX X vvwUUVvvU * 


Stanhvlncoccus aureus 


1569 


S1M10000006C08 


Stanhvlncoccus aureus 


1570 


S1M10000006C10 

lw* A ATX X Wv/V/ l/V/UV X V 


Stavhvlococcus aureus 


1571 

X / X 


S 1M1 0000006D03 


Stanhvlncoccus aureus 


1572 


S1M10000006D05 

i*J A ATI X W W WV/A-'V/*/ 


Stavhvlococcus aureus 


1573 


S 1M 1 0000006D06 

k_7 XATX X VvvvvUWJL/WV 


Stanhvlncoccus aureus 


1574 


S1M10000006D07 


Staphylococcus aureus 


1575 


S1M10000006D08 


Staphylococcus aureus 


1576 


S1M10000006E02 


Staphylococcus aureus 


1577 


S1M10000006E03 


Staphylococcus aureus 


1578 


S1M10000006E04 


Staphylococcus aureus 


1579 


S1M10000006E07 


Stavhvlococcus aureus 


1580 


S1M10000006E08 

kJ XATX X V vuuuu v A-^ w 


Stavhvlococcus aureus 


1581 


S1M10000006F01 

U XATX X WW WVA V A 


Staphylococcus aureus 


1582 


S1M10000006F02 


Stavhvlococcus aureus 


1583 

X JOJ 


S1M10000006F03 


Stfinhvlnrocrus aureus 


1584 


55 lM 1 0000006F04 


Stfrnhvltmnmis aurpus 


1585 


S1M10000006F06 


St/inhvlnmcnix aurpux 


1586 


S 1 M 1 0000006G02 

O x atx x Uvwyvvvvj vyAv 


Stanhvlncnrru? aurpus 


1 587 


S1M10000006G03 

kJ XXVX X UVV/UUuV/VJwJ 


St/mhvlnmmis aurpus, 


1588 

1JOO 


S 1M1 0000006G05 

O XAVXX WWW W^J V/-/ 


Stfinhvlnrorcus aurpus 


1 589 


S 1 M 1 0000006G06 

O XXVX X WWV/WVJ w 


Skt/inhvlnp/jpttis aiirpus 


1 590 


551 Ml 0000006G07 

O XXVXX vUWUVUVJU / 


$ttnnh\)lnmrf*mi aurpun 


1 591 


S 1 Ml 0000006G09 


St/inlrvlnmpms aurpux 


1597 


S1M10000006G10 

l_J X XVX X VvwUuUv/VJ X v 


Stnnhvlnroccus aureus 


1593 


S1M10000006G11 

%J X ATX X WvUUuUVJ X A 


Stavhvlococcus aureus 


1594 


S1M10000007A02 


Staphylococcus aureus 


1595 


S1M10000007A03 


Staphylococcus aureus 


1596 


S1M10000007B02 


Staphylococcus aureus 


1597 


S1M10000007B11 


Staphylococcus aureus 


1598 


S1M10000007C02 


Staphylococcus aureus 


1599 


SIM10000007C04 


Staphylococcus aureus 


1600 


S1M10000007C05 


Staphylococcus aureus 


1601 


S1M10000007C06 


Staphylococcus aureus 


1602 


S1M10000007C07 


Staphylococcus aureus 


1603 


S1M10000007C08 


Staphylococcus aureus 


1604 


S1M10000007C09 


Staphylococcus aureus 
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1605 


S1M10000007D03 


Staphylococcus aureus 


1606 


S1M10000007D06 


Staphylococcus aureus 


1607 


S1M10000007D08 


Staphylococcus aureus 


1608 


S1M10000007D10 


Staphylococcus aureus 


1609 


S1M10000007D11 


Staphylococcus aureus 


1610 


S1M10000007E04 


Staphylococcus aureus 


1611 


S1M10000007E06 


Staphylococcus aureus 


1612 


S1M10000007E07 


Staphylococcus aureus 


1613 


S1M10000007F01 


Staphylococcus aureus 


1614 


S1M10000007F02 


Staphylococcus aureus 


1615 


S1M10000007F04 


Staphylococcus aureus 


1616 


S1M10000007F08 


Staphylococcus aureus 


1617 


S1M10000007F09 


Staphylococcus aureus 


1618 


S1M10000007F10 


Staphylococcus aureus 


1619 


S1M10000007F11 


Staphylococcus aureus 


1620 


S1M10000007F12 


Staphylococcus aureus 


1621 


S1M10000007G02 


Staphylococcus aureus 


1622 


S1M10000007G03 


Staphylococcus aureus 


1623 


S1M10000007G05 


Staphylococcus aureus \ 


1624 


S1M10000007G07 


Staphylococcus aureus 


1625 


S1M10000007G08 


Staphylococcus aureus 


1626 


S1M10000008A03 


Staphylococcus aureus 


1627 


S1M10000008A04 


Staphylococcus aureus 


1628 


S1M10000008A05 


Staphylococcus aureus 


1629 


S1M10000008A08 


Staphylococcus aureus 


1630 


S1M10000008A09 


Staphylococcus aureus 


1631 


S1M10000008A12 


Staphylococcus aureus 


1632 


S1M10000008B03 


Staphylococcus aureus 


1633 


S1M10000008B04 


Staphylococcus aureus 


1634 


S1M10000008B06 


Staphylococcus aureus 


1635 


S1M10000008B08 


Staphylococcus aureus 


1636 


S1M10000008B09 


Staphylococcus aureus 


1637 


S1M10000008B10 


Staphylococcus aureus 


1638 


S1M10000008C05 


Staphylococcus aureus 


1639 


S1M10000008C06 


Staphylococcus aureus 


1640 


S1M10000008C07 


Staphylococcus aureus 


1641 


S1M10000008C08 


Staphylococcus aureus 


1642 


S1M10000008C09 


Staphylococcus aureus 


1643 


S1M10000008D05 


Staphylococcus aureus 


1644 


S1M10000008D09 


Staphylococcus aureus 


1645 


S1M10000008E05 


Staphylococcus aureus 
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c/ione name 


VJl g till la ill 


1 

1040 


QTNyfi nnnnnns^pnR 
o iivi i uuuuuuo\duo 


Stnnh'vlnmr-mis: aureus 


104/ 


ciAyf i nnnnnnR"EnQ 

o llVllUUUUUUo.DUy 


Ot'tiuf i yit/oc/c t-Mo cMo 


1045 




SItnnhvlnmmjJ! aurewt 

L) l Lily J i yt L/UCVC-C-tiO 14-1*1 CMJ 


i04y 


q 1 \a i nnnnnnsun i 
o i ivi i uuuuuuor u i 


,^tnnh\>Jnmr/ % iiv fiurPUK 


1 «n 
10DU 


o i ivi i uuuuuuor \jl 




1 HZ 1 

1651 


o I M 1 UUUUUUor Uj 


C//iriliii//i/ , n/</ , l/C mil* £71 1 C 

oiupnyiucocciio aurtzuo 




olM 1 UUUUUUor uo 


^V/lT^/llj/o/Vl/VI/C /^t If 01 1 c 

OluJ?fiyiOLOC€Juo UUifiUo 


163 J 


o 1M 1 UUUUUUor Uo 


oiQjjfiyiucoccnAo uur&uo 


1 HZ A 
10D4 


o 1 IVI 1 UUUUUUor U!7 




1 


q iajti nnnnnnRF l n 
o 1 ivi l uuuuuuor i u 


Kinnhyjlnrn^miv mivpiis. 


10D0 


o i ivi i uuuuuuor 1 1 


fifnnh'\jlnpnpf % iAs: tTiiTPUR 


1 6<1 
IOj I 


o 1 IVI 1 UUUUUUOvjUa 


S\tnnhvlnmmi<: niirpus 


10JO 


qimi nnnnnnann^ 

O llVllUUUUUUOVJUJ 


StnnhvlnrnfflL? /TtifPtiS 




O liVl I UUUUUUOVJUJ 


RtnnhvlcicncrtLX tttirPtm 


1 ££n 
100U 


q 1 \a i nnnnnno a no 

0 liVl k UUUUUU^rwZi 


.^tnnhvlnr/ir/^uM niifPUS 


1001 


q 1 A/f 1 nonnnnQ a da 


Rtnnhx)\f)rnrrux /iiiypus 


100Z 


Qi\>ri nnnnnno a (17 

0 1 iYl 1 UUUUUU j7/\v / 


Sttnnhvlnrnprux fitirptis 


1003 


c 1 \a i nnnnnno a ns 

o liVll UUUUUUy/YUO 


.C/ /7 7i Zi i » 1 nnr\ r> m i C /iijkpu? 


1 HHA 
1004 


qiaai nnnnnno a no 

o 1 IVI 1 UUUUUU!?AU7 


Skt/inhvlfiP/if/iiA /iiirpiis! 


100D 


q 1 A/ri nnnnnno a 1 n 
0 1 1VL i uuuuuuy a 1 u 


$!tftrth\>} } nmmLV niiYPim 


1000 


qiiuti nnnnnno A 1 1 

o llvl 1 UUUUUU^Al 1 


oiuuriyiL/KsUUi^uo uu/ cwj 


100/ 


ci iv/n nnnnnnoRm 

olMl UUUUUUVoU I 


uiupriyiu(^uccu^ uuf t?uo 


166o 


c 1 tv/ti fwvnnnoT*no 
o livii uuuuuuyuuz 


utuptiyiucuccuo uurtzua 


1669 


o i M i uuuuuuyjou j 


uCuptiyiucoccua uurfzua 


1 HHf\ 

167U 


o 1 Ml UUUUUUyrJU4 


OlUpflylUCUCCUo UUtiZUo 


1671 


onv>n nnnnnnotin^ 
aiJvii uuuuuuyrJUj 


QiupfiyiuLOtcuo uureuo 


1672 


c 1 A/ri nnnnnnoun^ 
o ijvliuuuuuuyrjuo 


uiupnyiucvocua utir&uo 


10/j 


c 1 \ai nnnnnnop n7 
o i ivi i uuuuuuyrj u / 


OlUptiy*Ul*Ul'lsl*d lAUf <?MO 


1 HI A 

10/4 


q 1 *\a 1 nnnnnnop i n 
o l ivi i uuuuuuyrj i u 


f\tnnh\)1 nmrrmi fillYPtm 


10/D 


iwti nnnnnnoRi 1 

o 11V1 1 UUUUUUyD 1 i 


Rtnnh\)1 nrncnis cturPiw 

ijlLlUf iyHyi^wl^\^l**J Hi*/ w« 


10/0 


q 1 \a i nnnnnnoR 1 o 
o i ivi i uuuuuuyxj i z 


RtnT*h\}1 nnnrfiis aureus 

OlUpflylL/L>%J^*^**0 i*l*f &m*j 


1677 


S1M10000009C01 


Staphylococcus aureus 


1678 


S1M10000009C02 


Staphylococcus aureus 


1679 


S1M10000009C05 


Staphylococcus aureus 


1680 


S1M10000009C06 


Staphylococcus aureus 


1681 


S1M10000009C07 


Staphylococcus aureus 


1682 


S1M10000009C08 


Staphylococcus aureus 


1683 


S1M10000009C09 


Staphylococcus aureus 


1684 


S1M10000009C10 


Staphylococcus aureus 


1685 


S1M10000009C11 


Staphylococcus aureus 


1686 


S1M10000009D01 


Staphylococcus aureus 
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1687 


S1M10000009D02 


Staphylococcus aureus 


1688 


S1M10000009D03 


Staphylococcus aureus 


1689 


S1M10000009D04 


Staphylococcus aureus 


1690 


S1M10000009D05 


Staphylococcus aureus 


1691 


S1M10000009D07 


Staphylococcus aureus 


1692 


S1M10000009D09 


Staphylococcus aureus 


1693 [ 


S1M10000009D11 


Staphylococcus aureus 


1694 ! 


S1M10000009E02 


Staphylococcus aureus 


1695 i 


S1M10000009E06 


Staphylococcus aureus 


1696 [ 


S1M10000009E08 


Staphylococcus aureus 


1697 


S1M10000009E09 


Staphylococcus aureus 


1698 


S1M10000009E11 


Staphylococcus aureus 


1699 


S1M10000009E12 


Staphylococcus aureus 


1700 


S1M10000009F01 


Staphylococcus aureus 


1701 


S1M10000009F02 


Staphylococcus aureus 


1702 


S1M10000009F03 


Staphylococcus aureus 


1703 


S1M10000009F05 


Staphylococcus aureus 


1704 


S1M10000009F06 


Staphylococcus aureus 


1705 


S1M10000009F07 


Staphylococcus aureus 


1706 


S1M10000009F09 


Staphylococcus aureus 


1707 


S1M10000009F10 


Staphylococcus aureus 


1708 


S1M10000009G02 


Staphylococcus aureus 


1709 


S1M10000009G03 


Staphylococcus aureus 


1710 i 


S1M1000O009GO5 


Staphylococcus aureus 


1711 


S1M10000009G06 


Staphylococcus aureus ! 


1712 


S1M10000009G07 


Staphylococcus aureus 


1713 


S1M10000009G09 


Staphylococcus aureus 


1714 


S1M10000009G10 


Staphylococcus aureus 


1715 


S1M10000009G11 


Staphylococcus aureus 


1716 


S1M10000009H01 


Staphylococcus aureus 


1717 


S1M10000009H02 


Staphylococcus aureus 


1718 


S1M10000009H03 


Staphylococcus aureus 


1719 


S1M10000009H05 


Staphylococcus aureus \ 


1720 


S1M10000009H07 


Staphylococcus aureus 


1721 


S1M10000009H09 


Staphylococcus aureus j 


1722 


S1M10000009H11 


Staphylococcus aureus 


1723 


S1M10000011A02 


Staphylococcus aureus \ 


1724 


S1M10000011A03 


Staphylococcus aureus ! 


1725 


S1M10000011A04 


Staphylococcus aureus 


1726 


S1M10000011A06 


Staphylococcus aureus 


1727 


S1M10000011B01 


Staphylococcus aureus 
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Clone name 


Organism 


1 778 


S1M10000011B02 

\J X XTA X \J\J\J\J\J X X X^ 


Staphylococcus aureus 


1729 


S 1M1 000001 1B03 


Staphylococcus aureus 


1 730 


SI Ml 000001 1B04 

LJ X ATX XV/V/wWX X V • 


Staphylococcus aureus 


1 731 


91M10000011B05 

\J X XTA XV/V/VWX X V *^ 


Staphylococcus aureus 


1 73? 


S1M1 000001 1C01 

O A ±YX i yuv/uu X X v/v x 


Staphylococcus aureus 


1 733 


53 1 Ml 00000 11C05 

O 1 1VX 1 \J\J\J\J\J A IvvJ 


Staphylococcus aureus 


1734 


S1M1 000001 1C06 

O 1 AYX lUUuwV X IvvU 


Staphylococcus aureus 


1735 


S1M10000011D01 

O XXYX 1 vwvv/v/l XAW a 


Staphylococcus aureus 


1736 


S1M10000011D02 

O XXYXX uUwUW X X 1/U*» 


Staphylococcus aureus 


1737 

X / »/ / 


S1M10000011D04 

U X XTA X W W w w X A Arf' W I 


Staphylococcus aureus 


1738 

1 / JO 


S1M10000011D06 

VJ A 1YA 1 WUV/V X A JLS \s\J 


Staphylococcus aureus 


1739 


S1M10000011E02 

U X XT A X \I \I W V/ X X X~/ 


Staphylococcus aureus 


1740 


S1M10000011E03 


Staphylococcus aureus 


1741 


S1M10000011E04 

U X XT X XWV/WX X X-* >/ » 


Staphylococcus aureus 1 


1742 


S1M10000011F01 


Staphylococcus aureus 


1743 


S1M10000011F03 

U X XTX X V/\/ \J\J \s X X X \J 


Staphylococcus aureus 


1744 


S1M10000011F04 

kJ X XT A AV/VSWVsXXX ^ ■ 


Staphylococcus aureus 


1745 


S1M10000011F06 


Staphylococcus aureus 


1746 


vSlMlOOOOOllGOl 

U X ATA X \J\J\J\J\J X X V X 


Staphylococcus aureus 


1747 


S1M10000011G03 


Staphylococcus aureus 


1748 


S1M10000011G04 


Staphylococcus aureus 


1 740 
1 fry 


S 1 Ml 000001 1G05 

O X XVX 1 UwvW X A VI v«/ 


Staphylococcus aureus 


! 1750 


S1M10000011G06 

O X XVX X \J\J\J\J\J X X N»* W 


Staphylococcus aureus 


1751 


^ 1 Ml 000001 1H01 

IJ llVllvUUUU X XX iv A 


Staphylococcus aureus 


1752 


S1 Ml 000001 1H03 

O llVllUVfUUU A lllVv' 


Staphylococcus aureus 


1 753 


<s 1 Ml 00000 11H04 

O AxVXi \f\J\J\3\J x lxxvn 


Staphylococcus aureus 


i 1 754 


S 1 M 1 000001 2 A02 


Staphylococcus aureus 


1755 


S 1 M 1 00000 1 2 A06 

O X AYX x \J\J\J\J\J ixriww 


Staphylococcus aureus 


1756 

1 / JU 


<?1M1 000001 2A08 

O X XVX A UUvW X *»r*v/ \j 


Staphylococcus aureus 


1 757 


S 1 M1 00000 1 2A09 

O X XVX 1 UUvvU X XVxxV/^ 


Staphylococcus aureus 


1 758 

X / JO 


S 1 Ml 000001 2A10 

O X 1YA 1 V/VJV/V/V7 X AvAV X \J 


Staphylococcus aureus 


1759 


S1M10000012A11 


Staphylococcus aureus 


1760 


S1M10000012B01 


Staphylococcus aureus 


1761 


S1M10000012B05 


Staphylococcus aureus 


1762 


S1M10000012B06 


Staphylococcus aureus 


1763 


S1M10000012B07 


Staphylococcus aureus 


1764 


S1M10000012B11 


Staphylococcus aureus 


1765 


S1M10000012C01 


Staphylococcus aureus 


1766 


S1M10000012C03 


Staphylococcus aureus 


1767 


S1M10000012C04 


Staphylococcus aureus 


1768 


S1M10000012C05 


Staphylococcus aureus 
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Clone name 

VlvUV AM 44 XXX X/ 


Organism 


1769 


S1M10000012C06 


Staphylococcus aureus 


1770 


S1M10000012C11 


Staphylococcus aureus 


1771 


S1M10000012C12 


Staphylococcus aureus 


1779 


S 1 Ml 00000 12D04 


Staphylococcus aureus 


177^ 


S1M10000012D06 


Staphylococcus aureus 


Mid 


5? 1 Ml G0000 1 2D07 


Staohvlococcus aureus 


177^ 


S1M10000012D08 

O XXYXX WWv 1 A»XWO 


Staohvlococcus aureus 


1776 


S1M10000012D09 

O XAVX X VUUV/v/ X 4*VJ\J J 


Staohvlococcus aureus 


1777 
x / / / 


<51M10000012D12 

O X1YX lUVVUv l4rXV 1 


Staphylococcus aureus 


1778 
1 / / o 


S1M10000012E01 

VJ X XVX X WWW X AtXwVS A 


Staphylococcus aureus 


1779 


S 1 Ml 000001 2E02 

kJ X 1VX X WV/vV/ X i/lvvA< 


Staphylococcus aureus 


1780 


S1M10000012E04 


Staphylococcus aureus 


1781 

1 / O 1 


S1M10000012E07 

lj i xvx x wvy wx ^>x-*v/ / 


Staphylococcus aureus 


1787 


S1M10000012E08 

L_) X XVX 1 VvwVVl (r I. fW 


Staphylococcus aureus 


1783 

1 / OJ 


S1M10000012E12 

u xxvx X V V/ W V X X 


Staphylococcus aureus 


1784 


S1M10000012F04 


Staphylococcus aureus 


1785 


S1M10000012F07 


Staphylococcus aureus 


1786 

X / UV 


S1M10000012F08 


Staphylococcus aureus 


1787 

X / U / 


S1M10000012F09 


Staphylococcus aureus 


1788 


S1M10000012F10 


Staphylococcus aureus 


1789 


S1M10000012F11 

O 1 XVX X V/ W W X a»x X l 


Staphylococcus aureus 


i7Qn 


^ 1 Ml 000001 2F1 2 


Staohvlococcus aureus 


1791 


S1M10000012G01 

kj 1 XVX X W W v X *wWl 


Staphylococcus aureus 


1797 


^ 1 Ml 000001 2G02 

O 1 1VX X UUuuul^VJvi 


Staphylococcus aureus 


1793 


S 1 Ml 000001 2G03 

O 1 XVX X UUUuU X LUV/J 


Staphylococcus aureus 


1794 


S 1 Ml 000001 2G06 

O 1 XVX X \J\J\J\J\J A iVJUU 


Staphylococcus aureus 




S 1 M 1 00000 1 2G07 

0 1 XVX 1 wwv * v / 


Staohvlococcus aureus 


17Qfi 


SI Ml 000001 2G08 

O XXVXX UvvvvIavIvO 


Staphylococcus aureus 


17Q7 


S 1 Ml 000001 7G10 


Staohvlococcus aureus 




<s 1 M1 00000 1 ?TT0^ 


Staohvlococcus aureus 


17Q0 


S 1 M1 000001 7TT08 

O X XVX X UWUV X ZiXXVO 


Staohvlococcus aureus 

U»Uu/IJ'»'v VVVwWw 44>4W VMM 


1800 


S1M10000012H09 


Staphylococcus aureus 


1801 


S1M10000012H10 


Staphylococcus aureus 


1802 


S1M10000012H11 


Staphylococcus aureus 


1803 


S1M10000013A02 


Staphylococcus aureus 


1804 


S1M10000013A03 


Staphylococcus aureus 


1805 


S1M10000013A05 


Staphylococcus aureus 


1806 


S1M10000013A07 


Staphylococcus aureus 


1807 


S1M10000013A08 


Staphylococcus aureus 


1808 


S1M10000013A09 


Staphylococcus aureus 


1809 


S1M10000013A10 


Staphylococcus aureus 
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SeqJD 


Clone name 


urganisin 


1 O 1 A 

1810 


C 1 A/T1 AAAAA1 O A 1 1 

MM1000Q013A1 1 


ot dp rly LOCO CCliS UUr€US 


10 11 

loll 


C 1 TV/T1 AAAAA1 1 A 1 O 

b 1M1 000UU 1 3 A 1 2 


oiapnyiococcus uliT&US 


1010 

1812 


C 1 1WT1 AAAAA1 0"QAO 

bl Ml 00000 1313 02 


Staphylococcus aureus 


1011 

1813 


C 1 XiTI AAAAA1 '3T>A'3 

b 1 Ml 00000 13B03 


Staphylococcus aureus 


1 O 1 A 

1814 


O 1 "K VT1 AAAAA1 1"DA/I 

b 1 M 1 00000 1 31304 


Staphylococcus aureus 


1815 


S1M10000013B05 


Staphylococcus aureus 


1816 


S 1 M 1 00000 1 3 r> 0o 


Staphylococcus aureus 


ion 

1817 


01A/1 AAAAA1 I'D AT 

S 1 M 1 00000 1 3 b 0 / 


Staphylococcus aureus 


1 O 1 o 

1818 


C 1 A/f 1 AAAAA1 OH AO 

b 1 M 1 00000 1 3x>oy 


Staphylococcus aureus. 


1 01 A 

1819 


C 1 "N VF 1 AAA AA1 ItJ 1 1 

S1M1 000001313 11 


oiapnyiococcus aureus 


1820 


C 1 "\>f 1 AAAAA1 

b 1 M 1 00000 1 J LA> J 


oiapnyiococcus aureus 


1 QO 1 

1821 


C 1 TVif 1 AAAAA1 1C l f\< 

b 1 M 1 000 00 1 3 LAJ j 


oiapnyiococcus aureus 


1822 


b 1 IVL I UUUUU 1 -) / 


OtupfiyiUCUOCUo uur&uo 


1 OOI 

loZj 


0 1TV/M AAAAA 1 If^ClQ 

b 1 JVL 1 UUOUU 1 JCUo 


oiapnyiococcus aureus 


1824 


C1 A>T1 AAAAA1 TrTlO 


otupnyiocuccuci uureub 


162 j 


o 1 1VL 1 UOOUU 1 j 0 1 U 


Otup/iyiUt'UCCUo UuriZUo 


1620 


01TVVT1 AAAAA 1 Ofl 1 

blM10U00U13d 1 


oiapnyiococcus aureus 


1827 


C1 A/T1 AAAAA1 

blM10000013d2 


oiapnyiococcus aureus 


1828 


0 1 AVTI AAAAA1 ITlAQ 

b 1M 1 0U00U 1 3JL>Uo 


oiapnyiococcus aureus 


1829 


C 1 A/f 1 AAAAA1 QT^AO 

b 1 M 1 00000 1 31AJy 


oiapnyiococcus aureus 


1830 


C1"K>T1 AAAAA1 QA1 1 

blMl 000001 3D 1 1 


oiapnyiococcus aureus 


t 0"5 1 

1831 


C 1 "Nyf 1 AAAAA1 OT7A1 

b 1 M 1 00000 1 3H0 1 


oiapnyiococcus aureus 


1 Oil 

1832 


O 1 A>T1 AAAAA1 1"Dfn 

b 1 M 1 0U000 1 3 it Oz 


oiapnyiococcus aureus 


1833 


O 1 Xyf 1 AAAAA1 1T3A/1 

blM1000U013i}U4 


oiapnyiococcus aureus 


1 Ol >1 

1834 


O 1 A/M AAAAA 1 QT3A/C 

b 1M1 00000 13Jd0o 


oiapnyiococcus aureus 


1835 


01 A>M AAAAA 1 OT3AO 

b lM10000013J}Oe 


oiapnyiococcus aureus 


1 O O /T 

1836 


01\/1 AAAAA1 "5T3AA 

S1M1 00000 13b09 


oiapnyiococcus aureus 


1837 


011/1 AAAAA t TD 1 A 

SIM 100000131} 10 


Staphylococcus aureus 


1838 


Otl/1 AAAAA 1 1 T?A""> 

S1M1 000001 3 F02 


Staphylococcus aureus 


1839 


nil /i AAAAA1 O T? AO 

SlM10OO0013rO3 


Staphylococcus aureus 


1840 


C 1 A>M AAAAA1 1X?f\& 

blMl 000001 irUO 


oiapnyiococcus aureus 


1 Pull 


S1M10000013F07 


Stanhvlococcus aureus 


1842 


S1M1OO00013FO8 


Staphylococcus aureus 


1843 


S1M10000013F09 


Staphylococcus aureus 


1844 


S1M10000013F12 


Staphylococcus aureus 


| 1845 


S1M10000013G01 


Staphylococcus aureus 


| 1846 


S1M10000013G04 


Staphylococcus aureus 


| 1847 


S1M10000013G05 


Staphylococcus aureus 


| 1848 


S1M10000013G06 


Staphylococcus aureus 


1849 


S1M10000013G07 


Staphylococcus aureus 


1850 


S1M10000013G10 


Staphylococcus aureus 
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Clone name 


Organism 


1851 


S1M10000013G11 


Staphylococcus aureus 


1852 


S1M10000013G12 


Staphylococcus aureus 


1853 


S1M10000013H03 


Staphylococcus aureus 


1854 


S1M10000013H04 


Staphylococcus aureus 


1855 


S1M10000013H05 


Staphylococcus aureus 


1856 


S1M10000013H07 


Staphylococcus aureus 


1857 


S1M10000013H09 


Staphylococcus aureus 


1858 


S1M10000013H10 


Staphylococcus aureus 


1859 


S1M10000013H11 


Staphylococcus aureus \ 


1860 


S1M10000014A02 


Staphylococcus aureus 


1861 


S1M10000014A03 


Staphylococcus aureus 


1862 


S1M10000014A05 


Staphylococcus aureus 


1863 


S1M10000014A07 


Staphylococcus aureus 


1864 


S1M10000014A08 


Staphylococcus aureus 


1865 


S1M10000014A11 


Staphylococcus aureus 


1866 


S1M10000014A12 


Staphylococcus aureus 


1867 


S1M10000014B01 


Staphylococcus aureus 


1868 


SIM10000014B02 


Staphylococcus aureus j 


1869 


S1M10000014B03 


Staphylococcus aureus { 


1870 


S1M10000014B04 


Staphylococcus aureus 


1871 


S1M10000014B05 


Staphylococcus aureus 


1872 


S1M10000014B06 


Stapliylococcus aureus 


1873 


S1M10000014B07 


Staphylococcus aureus 


1874 


S1M10000014B08 


Staphylococcus aureus 


1875 


S1M10000014B10 


Staphylococcus aureus 


1876 


S1M10000014B11 


Staphylococcus aureus 


1877 

AO// 


S1M10000014B12 


Staphylococcus aureus 




S1M10000014C01 


Staphylococcus aureus 


1879 

iO/7 


S1M10000014C05 


Staphylococcus aureus 


1880 

A OOv 


S1M10000014C06 

A ATA A uvvuu 1 V v 


Staphylococcus aureus 


1881 


S1M10000014C07 

A IV A A WWW A ~ v-/w / 


Staphylococcus aureus 


1882 


S1M10000014C09 


Staphylococcus aureus 


1883 


S1M10000014C10 


Staphylococcus aureus 


1884 


SIM10000014C11 


Staphylococcus aureus 


1885 


S1M10000014C12 


Staphylococcus aureus 


1886 


S1M10000014D03 


Staphylococcus aureus 


1887 


S1M10000014D06 


Staphylococcus aureus 


1888 


S1M10000014D08 


Staphylococcus aureus 


1889 


S1M10000014D09 


Staphylococcus aureus 


1890 


S1M10000014D10 


Staphylococcus aureus 


1891 


S1M10000014E01 


Staphylococcus aureus 
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i^ione name 


OroQti icm 


1 CQO 


c i ka i nnnnn 1 avoa 

D 1 IVi 1 UUUUU 1 *WlUt 


OUdf/flj/l(JiyUULfl*0 w*f two 


icy J 


c i tv/ti nnnnn i Apn^ 

o 1 iVL i UUUUU 1 H J3U j 


uiGj/fiyiucocci+ij uurtsua 


1 DO/1 


c i A/f 1 nnnnn 1 at? m 

ol IVL 1 UUUUU l**HU / 


oicipnyiULucLWa tiureuo 


1 one 


ci \/f i nnnnn i A^cns 
MM 1 UUUUU 14JDU5 


o lap fiyio coccus uurtzuo 


1 OO/C 

loyo 


c i lv/Ti nnnnn 1 AT^no 
o l m l uuuuu 1 4uuy 


uiupriyiocuccito uurtzuo 


1 00*7 

ley/ 


CM AiTI HAfiAftl AT71 n 

b 1M1 UUUUU 14J21U 


oiupnyiococcus aureus 


1 ono 

189o 


cm avm nnnnni AT71 o 
o 1 Ml UUUUU 1 4xi 1 Z 


otupnyiococcus aureus 


1 ono 
1899 


c 1 A/f 1 nnnnn i Axsm 
h 1 Ml UUUUU 14r \)Z 


olup fly LOCO CCUS ailr&US 


1 ono 

iyuu 


c i tvai nnnnn i AT?n^ 

o 1 JVl 1 UUUUU 1 4r \JD 


oiapnyiococcuo aureus 


1 001 
lyui 


c i \a i nnnnn 1 41704 

0 1 JVl 1 UUUUU 1 *f r U«t 


ijiapriyiuct/ccuo aureus 


1 ono 

iyuz 


c i Tv/f i nnnnm atto^ 

51MlUUUUU14r U0 


uiupriytucuccus aureus 




qhv/11 nnnnn 1 APna 
o livi i uuuuu i *tr uo 


oiupfiyiucuctsus uuttiuo 


iyU4 


c i tva 1 nnnnn i 41700 
o livnuuuwu L'rryjy 


Sinnhvlnrnmi? (iiirpiiv 


1 one 
iyuo 




ljiuu 'i iy i\j\j\j\*\*uo uwf two 


1 on£ 
iyuo 


ci tut i nnnnni 4f^o? 

oliVll UUUUU lHVJUZr 


IjlUpfiytlslslsisLfUia WW/ CJW 


1QH7 
ly\) i 


c i T\>f 1 nnnnn 1 4on4 

011YJ.IUUUUU l*r\JU*t 


fitfinhvlnrnmts durpwt 


1 OHR 

iyuo 


ci Tv/Ti nnnnn 1 4nnfi 

0 1 JVl 1 UUUUU 1*t VJUU 


,C//7 Tj U\)Ir»rf)f*ril V O.MTPUS 

VJlLl £S f i-V I L/L(ytt MiJ Li HI CMO 




c i Tvri nnnnn 1 Ann/7 

o 1 JVl 1 UUUUU 1*tUV / 


,CV/7 tj JrxilnmpfiLX fitirctis 


iy Lu 


c 1 Tv/fi nnnnn 1 4O0R 

0 1 IVI 1 UUUUU 1 *+vJU o 


Stt/TnJrwInmrT'iis! nurpiiv 
kjiMjsfiyii/%*is\si*uo nut 01*0 


1 Ol 1 


qi Tvfi nnnnni 401 9 

0 1 IVI I UUUUU 1 *tVj I z. 


.Cr/rn cripm c niiYPii v 


1 01 0 

iyiz 


c 1 iwf 1 nnnnn 1 4TTn9 
0 1 JVl 1 uuuuu i *tnuz 


oiapfiyiuL-Ui^uuo uw/ ewo 


1 Ol 1 

iyi j 


ci iwf i nnnnni Awn^ 

o 1 JVl 1 UUUUU 1 4JtlUj 


oiapnyiucuccus aureus 


1 Ol A 


ci A>fi nnnnni4PT04 

0 1 JVl 1 UUKJW 1 HIl\JH 


oiapriytUL'ULUus aureus 


1 01 e 

iyi j 


citvai nnnnn 1 atctk 

0 1 IVL 1 UUUUU 1 *f JtlU D 


^t/rnli-\}I/i/*f»f*s*iJQ /JuypiJQ 
&iupnytuL>isL>i*U0 u.ui t>wo 


iyio 


c 1 \a 1 nnnnn 1 Awn/s 

o 1 JVl 1 UUUUU 1 4I1U0 


Oiapnyiocuccus aureus 


ion 

lyi / 


ci tvai nnnnni Awm 
o 1 JVl 1 UUUUU 1 4ilU / 


oiupnyiuLuccus aureus 


1 Ol o 

iyio 


c 1 Tv/Ti nnnnn 1 Awns 

0 11V1 1 VUVUV 1 4HUo 


uiupnyit/cuccus aureus 


1 Ol Q 

iyiy 


oi \yTi nnnnni aw\ i 
o 1 JVl 1 UUUUU 14ril 1 


oiupnyiococcus aureus 


i oon 
iyzu 


c 1 lun nnnnni 5 a ni 

o 1JV11 UUUUU 10 /\UZ 


diupfiyiucuLcus aureus 


1 001 

iyzi 


c 1 \>ri nnnnm ^ a n^ 

0 1 JVl 1UUUUU1 0 AU J 


oiupnyiut*UL>(+us aureus 


iyzz 


ci Tun nnnnm s ao^ 

0 11V1 1 UUUVU l jAvj 


CV/t rilii » Infr* nr^i J o /Tiiy/yiin 
QicipnyiuL><sUL*us ui*f euo 


1923 


S1M10000015A06 


Staphylococcus aureus 


1924 


S1M1 000001 5 A09 


Staphylococcus aureus 


1925 


S1M10000015A10 


Staphylococcus aureus 


1926 


S 1M1 000001 5A11 


Staphylococcus aureus 


1927 


S1M10000015A12 


Staphylococcus aureus 


1928 


S1M10000015B02 


Staphylococcus aureus 


1929 


S1M10000015B05 


Staphylococcus aureus 


1930 


S1M10000015B08 


Staphylococcus aureus 


1931 


S1M1 000001 5B09 


Staphylococcus aureus 


1932 


S1M10000015B10 


Staphylococcus aureus 
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Organism 


1933 


S1M10000015C01 


Staphylococcus aureus 


1934 


S1M1OO00O15CO2 


Staphylococcus aureus 


1935 


S1M10000015C03 


Staphylococcus aureus 


1936 


S1M10O0OO15CO5 


Staphylococcus aureus 


1937 


S1M1 000001 5 C06 


Staphylococcus aureus 


1938 


S1M1000O015C08 


Staphylococcus aureus 


1939 


S1M10000015C10 


Staphylococcus aureus 


1940 


S1M10000015C12 


Staphylococcus aureus 


1941 


S1M10000015D02 


Staphylococcus aureus 


1942 


S1M10000015D03 


Staphylococcus aureus 


1943 


S1M10000015D04 


Staphylococcus aureus 


1944 


S1M10000015D05 


Staphylococcus aureus 


1945 


S1M10000015D06 


Staphylococcus aureus 


1946 


S1M10000015D12 


Staphylococcus aureus 


1947 


S1M10000015E02 


Staphylococcus aureus 


1948 


S1M10000015E03 


Staphylococcus aureus 


1949 


S1M10000015E06 


Staphylococcus aureus 


1950 


S1M10000015E07 


Staphylococcus aureus 


1951 


S1M10000015E09 


Staphylococcus aureus 


1952 


S1M10000015E10 


Staphylococcus aureus 


1953 


S1M10000015E11 


Staphylococcus aureus 


1954 


S1M10000015E12 


Staphylococcus aureus 


1955 


S1M10000015F01 


Staphylococcus aureus 


1956 


S1M10000015F02 


Staphylococcus aureus 


1957 


S1M10000015F03 


Staphylococcus aureus 


1958 


S1M10000015F04 


Staphylococcus aureus 


1959 


S1M10000015F06 


Staphylococcus aureus 


1960 


S1M10000015F07 


Staphylococcus aureus 


1961 


S1M10000015F08 


Staphylococcus aureus 


1962 


S1M10000015F09 


Staphylococcus aureus 


1963 


S1M10000015F10 


Staphylococcus aureus 


1964 


S1M10000015G01 


Staphylococcus aureus 


1965 


S1M10000015G02 


Staphylococcus aureus 


1966 


S1M10000015G03 


Staphylococcus aureus 


1967 


S1M10000015G04 


Staphylococcus aureus 1 


1968 


S1M10000015G05 


Staphylococcus aureus 


1969 


S1M10000015G06 


Staphylococcus aureus 


1970 


S1M10000015G07 


Staphylococcus aureus 


1971 


S1M10000015G08 


Staphylococcus aureus 


1972 


S1M10000015G09 


Staphylococcus aureus 


1973 


S1M10000015G10 


Staphylococcus aureus 
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Plnn p n qtti p 


Organism 


1Q74 

Ly fH 


s imi 000001 5Gii 


Stanhvlococcus aureus 


1075 


9 1 Ml 000001 SH04 I 


St/mhvlnrnccus aureus 


1 076 
iy /D 


cmi 000001 SHOfi 


Strniltvlnrnrrust niiTPiis 


1Q77 
iy// 


qi Minonnoi 

0 1 iVl 1 WUUu L VrVJJ 


lJlUJSityiU\*Ks{*\*l4*J 1*1*1 


iy /o 


Q 1 U1 000001 f\ A 04 




1 Q70 

iy /y 


Q1M1 OOOOOI £AO£ 


Oii*jJfiytuL>L/uuuc> nut ewo 


1 OCA 


q 1 ivyri 000001 t\ a 07 




1 OQ1 

lyoi 


c i A/f 1 oonooi & a no 




1 QR9 


^1 Ml 000001 6 A 1 0 

0 xiVlxUvAA/vxUrYx \J 


StnnhvInrnmLs fitiretisi 

IjiH iy 1 +y* L/L- \J\— L-i*0 Lit*/ fcMO 




^ 1 M1 000001 f% A 1 9 


Sttfinhvlncnn^iAx fitireus 


1QR4 


^ 1 M1 000001 6B02 

O 1 AVI 1 \J\J\J\J\J X VJJ-* \J£* 


$\tnnhvlf)(*nccux aureus 




<S1M1 00000 16B05 


Rtanhvlnc nccus aureus 


170U 


<51M1 00000 16B06 


StcLDhvlococcus aureus 


1087 

1 yO 1 


S1M10000016B07 


Staphylococcus aureus 


1 9RR 


S 1 Ml 000001 6B08 


StaDhvlococcus aureus 


1 QSQ 

1 yoy 


S1M10000016B09 

O XXYX X VUVUU X \JU\J J 


StaDhvlococcus aureus 


jl yy\j 


S1M10000016B10 

O X J.VX X vvwV/W X V/XJ X v 


Staphylococcus aureus 


1771 


55 1 Ml 000001 6B 11 

O X XVX X vV/Uv/V X VJJ X X 


Staphylococcus aureus 


1 77a 


91M10000016B12 

O 1 XYX X \J\J\J\J\J X vJU 1 A* 


Stanhvlococcus aureus 


! 1 00^ 
xyyj> 


S 1 M 1 00000 1 6O0 1 


Stanhvlncnccwi aureus 


1 QQ4 


^11 Ml 000001 fiPO? 

O l IVl x WVW X U V^17Z» 


Rtrrnhvlncnccus aureus 


iyyj j 


<2 1 M1 000001 6C04 

0 1 IVL A V/UvV/V 1 UV/V*t 


Stfinhvlnrnccus aureus 


i iyyo 


^! 1 Ml 000001 fiCO^ 

O 1 1VL 1 vUV/Vv 1 UvWJ 


Ktanhvlnrncruv. aureus 

U ( l*LS f *y * L/C' L/ L- t»iJ UMf &UJ 


1 QQ7 

lyy / 


^ 1 M1 000001 fiPOfi 

O 1 IVL I \J\J\J\J\J 1 UVyV/U 


fstnnhvlnmcruK aureus 


1 QOft 

iyyo 


Q 1 M1 000001 6P0R 

O I AVI A \J\J\J\J\J A \J\s\JO 


Ktnnhvlnpncru?. atirpus 


1 QQQ 

iyyy 


omi 000001 6P00 


KtnTiltvlncnrcii? aureus 


9noo 


^ 1 Ml 000001 6C 1 0 

O lAYlLVvvvUAUV^AV 




9001 


<i1M1 000001 6P1 1 

0 1 AVI l UUuUU 1 U\-> 1 1 


Stnnhvlnmrcus aureus 


9009 


c; 1 M1 000001 fifM 2 

O 1 IVl 1 UUUUU 1 J. 


Stanhvlnmrcu? aureus 


I 900^ 


Q 1 M 1 00000 1 6D0 1 


Sltanhvlnrnrciis aureus 


9004 


Q 1 Ml 000001 fXYYl 


>S!tanhvlnrnrcu? aureus 
ul v*lj 1 +y * u'nyL^otto v*i*i omj 


2005 


S1M10000016D04 


Staphylococcus aureus 


2006 


S1M10000016D05 


Staphylococcus aureus 


2007 


S1M10000016D06 


Staphylococcus aureus 


2008 


S1M10000016D08 


Staphylococcus aureus 


2009 


S1M10000016D09 


Staphylococcus aureus 


2010 


S1M10000016D10 


Staphylococcus aureus 


2011 


S1M10000016D11 


Staphylococcus aureus 


2012 


S1M10000016E04 


Staphylococcus aureus 


2013 


S1M10000016E05 


Staphylococcus aureus 


2014 


S1M10000016E06 


Staphylococcus aureus 
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7015 


S1M10000016E07 


Staphylococcus aureus 


Lulu 


SIM 1 00000 16E08 


Staphylococcus aureus 


7017 

£AJk I 


S 1 M 1 000001 6E09 


Staphylococcus aureus 


7018 


<\1 Ml 000001 6E10 

O 1 1VJL A uvUvv A VIA-/ 1 v 


Staphylococcus aureus 


901 0 


<sl Ml 000001 6E 11 


Staphylococcus aureus 


7070 


<\1M1 000001 6E1 2 
o i ivx, i uyuyu a via-? i ^ 


Staohvlococcus aureus 


7071 


^ 1 M1 000001 6F02 


Staphylococcus aureus 


0077 


^1 Ivf 1 000001 6F03 


Stanhvlococcus aureus 


7023 


1 Ml 00000 1 6F05 

lj X AYA X Wn/ V V X V»/ 


Staphylococcus aureus 


7074. 


ciMI 00000 1 6F06 


Staphylococcus aureus 


1 707 5 


C1M1 00000 1 6F08 

UllVllVUUvwlyl UU 


Staphylococcus aureus 


7076 


S1M10000016F09 

1 1 X AYA X \J\J \J \J\J A V/l v/-/ 


Staphylococcus aureus 


7077 


<51M10000016F11 


Staphylococcus aureus 


707 R 


m Ml 000001 6G01 1 

\j L X.VX A \J\J\J\J\J X v/ >J V/ X 


Staphylococcus aureus 


7070 


S1M1 00000 16G03 

ij A AYA A WWW X vVJ V/-' 


Staphylococcus aureus 


2030 


S1M10000016G04 

LJ X ATX AV/V/WV/AV Vp» V » 


Staphylococcus aureus 


2031 


S1M10000016G05 


Staphylococcus aureus 


7012 


S1M10000016H03 

U XX'X X ww www -A vsa AVv' 


Staphylococcus aureus 


2033 


S1M10000016H04 


Staphylococcus aureus 


7034 


S 1M1 00000 16H08 

O A AYA X V W W X vAAwu 


Staphylococcus aureus 


703S 


S1M10000016H10 

O A AYA X UV/vv/ul will v 


Stapftylococcus aureus 


7036 


S1M10000017A02 


Staphylococcus aureus 


2037 


S1M1 000001 7A03 

VJ X AYA XWWV/X / * XV«p/ 


Staphylococcus aureus 


703R 


S 1 Ml 000001 7A04 


Staphylococcus aureus 


7030 


S 1 M 1 00000 1 7 A08 

LJ X AYA X V WV/V X / *vv w 


Staphylococcus aureus 


7040 


S1M1 000001 7A11 

lj 1 1VX X \J\J\J\J\J X / *x I l 


Staphylococcus aureus 


7041 


S1M10000017A12 

JllYlluUUvul (AIL 


Staphylococcus aureus 


7047 


S 1 M 1 000001 7B02 


Staphylococcus aureus 


7043 


Q 1 Ayf 1 000001 7T10^ 


Stanhvlococcus aureus 


704-4 


^1M1 00000171^07 


Staohvlococcus aureus 


904^ 


^ 1 lvT1 000001 7"R0R 

O llVil WyUvl / -DUO 


Staphylococcus aureus 


2046 


S1M10000017B09 


Staphylococcus aureus 


2047 


S1M10000017B10 


Staphylococcus aureus 


2048 


S1M10000017B11 


Staphylococcus aureus 


2049 


S1M10000017B12 


Staphylococcus aureus 


2050 


S1M10000017C01 


Staphylococcus aureus 


2051 


S1M10000017C03 


Staphylococcus aureus 


2052 


S1M10000017C05 


Staphylococcus aureus 


2053 


S1M10000017C08 


Staphylococcus aureus 


2054 


S1M1OO00017C09 


Staphylococcus aureus 


2055 


S1M10000017C10 


Staphylococcus aureus 
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Clone name 


Organism 


2056 


S1M10000017CH 


Staphylococcus aureus 


2057 


S1M10000017C12 


Staphylococcus aureus 


2058 


n 1 X /I AAAAA1 ^TTX AO 

S1M10000017D03 


Staphylococcus aureus 


2059 


S1M10000017D09 


Staphylococcus aureus 


2060 


S1M10000017D10 


Staphylococcus aureus 


2061 


S1M1 00000 17E04 


Staphylococcus aureus 


2062 


S1M10000017E05 


Staphylococcus aureus 


2063 


S1M10000017E08 


Staphylococcus aureus 


2064 


o i ■» k i /\aaaai < 1 1 ' i i 

S1M10000017E11 


Staphylococcus aureus 


2065 


S1M10000017F01 


Staphylococcus aureus 


2066 


S1M10000017F04 


Staphylococcus aureus 


2067 


S1M10000017F05 


Staphylococcus aureus 


2068 


oiXjti AAAAA1 TI? AC 

S1M1 000001 71*00 


Staphylococcus aureus 


1 AC A 

2069 


piUyfi AAAAA1 "7T71 1 

SlM10000017Fil 


Staphylococcus aureus 


2070 


S1M1 00000 17(jrU2 


Staphylococcus aureus 


207 1 


C 1 "\ XI AAAAA1 

S1M1 000001 7U05 


Staphylococcus aureus 


2072 


MM1UUUUU1 /vjUo 


Staphylococcus aureus 


2073 


O 1 AvM AAAAA 1 O A f\1 

S 1M 1 QvOUu 1 o A03 


Staphylococcus aureus 


2074 


O 1 A if 1 AAAAA1 O A f\A 

S1M1 000001 8A04 


Staphylococcus aureus 


2075 


CI 1 A yT1 AAAAA 1 O A AC 

S 1 M 1000001 8 A05 


Staphylococcus aureus 


2076 


n i \ x ■% r\AAAA1 O A AC 

S 1 M 1 00000 1 8 AOo 


Staphylococcus aureus 


2077 


OH jTi AAAAA1 O A AO 

S 1M 1 00000 1 8 A08 


Staphylococcus aureus 


2078 


O 1 X K 1 AAAAA1 O A AA 

S 1M1000001 8 A09 


Staphylococcus aureus 


2079 


S1M10000018A10 


Staphylococcus aureus 


2080 


n 1 x jt-§ aaaaai o A i 1 

S1M10000018AH 


Staphylococcus aureus 


2081 


S1M10000018B02 


Staphylococcus aureus 


2082 


C\ 1 X X 1 AAAAA 1 OTiAO 

S1M10000018B03 


Staphylococcus aureus 


2083 


AAAAA 1 On AC 

S1M10000018B05 


Staphylococcus aureus 


2084 


S1M10000018B09 


Staphylococcus aureus 


2085 


OIXiTl AAAAA1 OTJ 1 A 

S 1 M 1 00000 1 8B 1 0 


Staphylococcus aureus 


2086 


O 1 X CI AAAAA 1 OT1 1 1 

S1M10000018B11 


Staphylococcus aureus 


zuo / 




uiujJriyiuC'iJUL'Uij uUf tzu*> 


2088 


S1M10000018C02 


Staphylococcus aureus 


2089 


S1M1000OO18CO3 


Staphylococcus aureus 


2090 


S1M10000018C04 


Staphylococcus aureus 


2091 


S1M100OOO18CO5 


Staphylococcus aureus 


2092 


S1M10000018C06 


Staphylococcus aureus 


2093 


S1M10000018C08 


Staphylococcus aureus 


2094 


S1M10000018C09 


Staphylococcus aureus 


2095 


S1M10000018C10 


Staphylococcus aureus 


2096 


S1M10000018C11 


Staphylococcus aureus 



374 



WO 02/086097 



PCT/US02/03987 



SeqID 


Clone name 
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2097 


S1M10000018C12 


Staphylococcus aureus 


2098 


S1M10000018D01 


Staphylococcus aureus 


2099 


S1M10000018D02 


Staphylococcus aureus 


2100 


S1M10000018D03 


Staphylococcus aureus 


2101 


S1M10000018D04 


Staphylococcus aureus 


2102 


S1M10000018D09 


Staphylococcus aureus 


2103 


S1M1 000001 8D10 


Staphylococcus aureus 


2104 


S1M10000018D11 


Staphylococcus aureus 


2105 


S1M10000018D12 


Staphylococcus aureus 


2106 


S1M10000018E01 


Staphylococcus aureus 


2107 


S1M10000018E02 


Staphylococcus aureus 


2108 


S1M10000018E03 


Staphylococcus aureus 


2109 


S1M10000018E04 


Staphylococcus aureus 


2110 


S1M10000018EO5 


Staphylococcus aureus 


2111 


S1M100OOO18EO8 


Staphylococcus aureus 


2112 


S1M10000018E09 


Staphylococcus aureus 


2113 


S1M10000018E11 


Staphylococcus aureus 


2114 


S1M10000018E12 


Staphylococcus aureus 


2115 


S1M10000O18FO3 


Staphylococcus aureus 


2116 


S1M10000018F04 


Staphylococcus aureus 


2117 


S1M10000O18FO7 


Staphylococcus aureus 


2118 


S1M100OOO18FO9 


Staphylococcus aureus 


2119 


S1M10000018F10 


Staphylococcus aureus 


2120 


S1M10000018F12 


Staphylococcus aureus 


2121 


S1M1000OO18GO3 


Staphylococcus aureus 


2122 


S1M100O0O18GO5 


Staphylococcus aureus 


2123 


S1M10000018G07 


Staphylococcus aureus 


2124 


S1M1 000001 8G08 


Staphylococcus aureus 


2125 


S1M10000018G09 


Staphylococcus aureus 


2126 


S1M1 000001 8G10 


Staphylococcus aureus 


2127 


S1M10000018G12 


Staphylococcus aureus \ 


2128 


S1M10000018H01 


Staphylococcus aureus 


2129 


S1M1 000001 8H02 


Staphylococcus aureus 


2130 


S1M10000018H07 


Staphylococcus aureus 


2131 


S1M10000018H09 


Staphylococcus aureus 


2132 


S1M10000018H10 


Staphylococcus aureus 


2133 


S1M10000019A02 


Staphylococcus aureus 


2134 


S1M100O0O19A03 


Staphylococcus aureus 


2135 


S1M1 000001 9A05 


Staphylococcus aureus \ 


2136 


S1M10000019A06 


Staphylococcus aureus 


2137 


S1M1 000001 9A07 


Staphylococcus aureus 



375 



WO 02/086097 



PCT/US02/03987 





Pinna tidtvio 


Orpanism 


91 ^fi 
Zl jo 


q 1 \a*\ nnnnm o A OQ 
o xxvxx uuuuu lyiwy 


Stanhvlococcus aureus 


91 ^0 


c 1 mi nnnnm qai l 

o X 1VX X UUUUu 1 yr\- 1 a 


Staphylococcus clutsus 


214U 


ci a/11 rrnnnni oa i ? 

o 1 JYL 1 UUUUU 1 y A * Z 


Rtrmh\)lnmmis atLV&us 


91/11 
2141 


q 1 \a 1 nnnnm onni 
o l m i uuuuu i yo u -> 


Sfnnhvlnrnrrtt^ Q.UV&US 


2142 


o lMi uuuuu i you*t 




2143 


MM 1 UUUUU iyr>U/ 


^tnnli\il nmfPit*! flUTPllS 
OtLlJJrlylUCUL'^-UO Ut*/ CMO 


2144 


c i a/ti r\nnnni 012ns 
oiMlUUUUUlViJUo 


SitrmliMl nnnmi? ntirai? 


2 14!) 


0 1 A/r 1 nnnorn otj no 
mjvii uuuuu ivisuy 


Ktnnh\)1 npfimi? nMTPtuz 

OlUjJriyi'ULrL/UL.UO I* lit CUO 


2140 


ci A/fi nnnnm 0"R1 n 


Stnnhvlofnrf+il? tltlT&UA 
ijiuuTiyiv\*\j\*K*tM two 


214/ 


ci A/ri nnnnm cri 1 

O X JYL1 UUUUU X 1/13 X 1 


D ILLL/ily I C tio UUf two 


2148 


01 \/n nnnnm OTA19 
0 1M 1 uuuuu 1 yj3 1 z 




2i4y 


c 1 aai nnnnm opm 
0 1 ivi 1 uuuuu 1 y\*\) 1 


Stt/inhvlnrnrrux aitrpus 


9 1 *\f\ 
21 jU 


QiAjf 1 nnnnni Qpn4 
0 1 ivi 1 u u uuu 1 2* uvt 


SIfrmhvlnrncriLX aureus 


9 1 <1 


c 1 A>f 1 nnnnm opns 

O X1YX 1 UUUUU X 7UvJ 


RtrrnlrsAacoccwi aureus 


9 1 <9 


ci a/ti nnnnm Qpnfi 
0 1 ivx 1 uuuuu 1 y uuu 


Stnnhvlncoccuv aureus 


91 ^ 


cjiuri 000001 9 P07 

O xxvx 1 vvww 1 yy^yj 1 


StanJtvlococcus aureus \ 


91 


<s 1 Ml 000001 9P08 
O xxvxx ywvv 1 yv/vo 


Staphylococcus aureus 


91 ^5 


cimi nnnnm op 1 1 

0 XXVX X UUUUU X 7 V^X x 


Sttrinhvlococcus aureus 


9KA 
ZOO 


ciatti nnnnm opi? 

0 XIYX 1 UUUUU i 7V» 1 


Sktnnhvlococcus aureus 


91 ^7 
ZXD / 


c. 1 A/f1 00000 1 0D01 


Stanhvlococcus aureus 


91 

Zl JO 


ci A/fi nonnn 1 ono? 

0 x jyx x Uwuv x y±j\j£d 


Stanhvlococcus aureus 


91 *Q 

2i^y 


c 1 A>f 1 nnnnm Q"noA 


Siirmhvlnrnrnisi aureus 


91 An 

Z10U 


c 1 a/m nnnnn 1 onn^ 
0 x jyxx uuuuu xs/xvvj 


Sttnnhvlnmrrux aureus 


9 1 /CI 
2101 


c 1 A/ri nnnnn 1 o/nofi 

0 1 ivx x uuuuu x y±j\}\j 


Stnnhvlnrnrnix aureus 


9 1 A9 
2102 


qi atti nnnnni onn7 

0 XiYXXUUUUUXi^L/U / 


Strrnhvlnmccwz aureus 


91 

2103 


c 1 A>fi nnnnm onno 
olivii uuuuu \y\j\jy 


Strrnlr\)1nMr/*ii? aureus 


91 £4 

2104 


ci a/ti nnnnm om 9 
0 1 ivi 1 uuuuu 1 yu x z 


$ttnnh'\)1nmmi? our PUS 


9 1 

210D 


c 1 aai nnnnm qt?oi 

0 I JY1 1 UUUUU X yS2t\J X 


S?tnnh , \)lnf % n{ s f % iAS aureus 


9 1 £L£ 
2100 


c 1 aa 1 nnnnm qvoo 
0 iJVi 1 uuuuu LyCiV*. 


Stt/7nh\)Jnfnf*/*iix auveus 


9 1 A7 
210/ 


c 1 A>f 1 nnnnm op 07 


Ktnnhvlnrocrux aureus 


zloo 


c 1 a^i nnnnm QT7m 
0 1 ivi 1 uuuuu x yr u x 


> C//9nJru//>/*/)/>/niC feus 


2169 


S1M10000019F05 


Staphylococcus aureus 


2170 


S1M10000019F06 


Staphylococcus aureus 


2171 


S1M10000019F08 


Staphylococcus aureus 


2172 


S1M10000019F09 


Staphylococcus aureus 


2173 


S1M10000019F11 


Staphylococcus aureus 


2174 


S1M10000019G04 


Staphylococcus aureus 


2175 


S1M10000019G07 


Staphylococcus aureus 


2176 


S1M10000019G09 


Staphylococcus aureus 


2177 


S1M10000019G10 


Staphylococcus aureus 


I 2178 


S1M10000019G11 


Staphylococcus aureus 
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2179 


S1M10000019H05 


Staphylococcus aureus 


2180 


S1M10000019H08 


Staphylococcus aureus 


2181 


S1M10000020A05 


Staphylococcus aureus 


2182 


S1M10000020A06 


Staphylococcus aureus 


2183 


S1M10000020A07 


Staphylococcus aureus 


2184 


S1M10000020A11 


Staphylococcus aureus 


2185 


S1M10000020A12 


Staphylococcus aureus 


2186 


S1M10000020B02 


Staphylococcus aureus 


2187 


S1M10000020B03 


Staphylococcus aureus 


2188 


S1M10000020B05 


Staphylococcus aureus 


2189 


S1M10000020B06 


Staphylococcus aureus 


2190 


S1M10000020B07 


Staphylococcus aureus 


2191 


S1M10000020B09 


Staphylococcus aureus 


2192 


S1M10000020B12 


Staphylococcus aureus 


2193 


S1M10000020C09 


Staphylococcus aureus 


2194 


S1M10000020C10 


Staphylococcus aureus 


2195 


S1M10000020C11 


Staphylococcus aureus 


2196 


S1M10000020D03 


Staphylococcus aureus 


2197 


S1M10000020D04 


Staphylococcus aureus 


2198 


S1M10000020D06 


Staphylococcus aureus 


2199 


S1M10000020D07 


Staphylococcus aureus 


2200 


S1M10000020D08 


Staphylococcus aureus 


2201 


S1M10000020D09 


Staphylococcus aureus 


2202 


S1M10000020D12 


Staphylococcus aureus 


2203 


S1M10000020E01 


Staphylococcus aureus 


2204 


S1M10000020E03 


Staphylococcus aureus 


2205 


S1M10000020E04 


Staphylococcus aureus 


2206 


S1M10000020E06 


Staphylococcus aureus 


2207 


S1M10000020E08 


Staphylococcus aureus 


2208 


S1M10000020E11 


Staphylococcus aureus 


2209 


S1M10000020E12 


Staphylococcus aureus 


2210 


S1M10000020F01 


Staphylococcus aureus 


2211 


S1M10000020F05 


Staphylococcus aureus 


2212 


S1M10000020F06 


Staphylococcus aureus 


2213 


S1M10000020F07 


Staphylococcus aureus 


2214 


S1M10000020F09 


Staphylococcus aureus 


2215 


SIM10000020F11 


Staphylococcus aureus 


2216 


S1M10000020F12 


Staphylococcus aureus 


2217 


S1M10000020G01 


Staphylococcus aureus 


2218 


S1M10000020GO5 


Staphylococcus aureus 


2219 


S1M10000020G07 


Staphylococcus aureus 
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2220 


S1M10000020G08 

kJ Hill VUuUvi<UVJUU 


Stanhvlococcus aureus 


1 2221 


S1M10000020G09 

kJ 1 XVX X UUvVUi'UVJvy 


Stanhvlococcus aureus 


2222 


S1M10000020G10 


Staphylococcus aureus 


2221 


S1M10000020G11 


Staphylococcus aureus 


2294 


S1M10000020G12 


Stanhvlomrcus aureus 


9995 


S 1 M1 0000020H01 

l3 X1YX 1 V/UUvULvl ivy X 


Stanhvlomrcus aureus 


9996 


9 1M 1 0000020H02 


Stanhvloroccus aureus 


9997 


ciui 00000901404 


Rtnnh\}lfirfifrux aureus 


9998 


S 1 M1 0000090H06 


lJlU.Ur tyi is L'L/L>L* 14 O UM/ C-MJ 


9990 


^ 1 Ml 0000090H08 

\j 1 xvl 1 V/UUwZrUJlUO 


Stt/rnhyjlfinnmu! aureus 


9910 


S 1 M1 0000020H1 0 

L> A 1YA I VJVJVJVJVJx.\JAX I V 


Ktanhvlnrorcus aureus 


9911 


5? 1 Ml 0000020H1 1 


fltanlivlococcus aureus 


9919 


5s 1 M1 0000021 A04 

O 1 JLVX X UUv/UUi lAv^ 


Stanhvloroceus aureus 


9911 


SI Ml 0000021 A05 


Stanhvlococcus aureus 


2214 


SI Ml 000002 1A06 

U X XVX X V/V/v vU*< X *». w 


Stanhvlococcus aureus 


2215 


S1M10000021A07 


Stanhvlococcus aureus 


2236 


SI Ml 000002 1A08 

LJ X XTXX VW W*» X* IwW 


Staphylococcus aureus 


2217 


S 1 Ml 000002 1 A09 


Staphylococcus aureus 


2218 


S1M10000021A10 

ij X x~x x ww\/a» irv X w 


Staphylococcus aureus 


2219 


S1M10000021B05 


Staphylococcus aureus 


2240 


S1M10000021B06 

O XXYX X vvvvv/i X aj v/vf 


Stanhvlococcus aureus 


2241 


SI Ml 000002 1B07 

O X XVX X V/V/ w W*» X i~f\J 1 


Stanhvlococcus aureus 


2242 


S1M10000021B10 

O UUlvWVvA XXJ XV 


Stanhvlococcus aureus 


2241 


SI Ml 000002 1C04 

O X 1YX X \J\J \J\J\J£t X \^fW~ 


Stanhvlococcus aureus 


9944 


S1 Ml 000002 1C05 

O X XVA X wVVwV*< lvvJ 


Stanhvlococcus aureus 


9945 


S 1 M 1 000009 1 C07 

0 1 xvx 1 UwUu£ X v^v / 


Sttfinhvlnmmiv fiurpus 


9946 


S1 Ml 0000091 cos 

O XXVlxv/vvUVX IVvvO 


Rtfrnkvlncnccus aureus 


9947 


S1M1 0000091 C10 

O 1 lVx 1 \J\J\J\J\J4 IVvlv 


fstfrnhvlomccus aureus 


9248 


simi 0000021 n 1 

O 1 XVX X \J\J\J VJ \JtJ X Vy X X 


Stanhvlococcus aureus 


2249 


S1M10000021C12 

XJ X AVX X v \J\J\J \J£* X \mS X ^ 


Stanhvlococcus aureus 


2250 


S1M10000021D01 


Stanhvlococcus aureus 


2251 


S1M10000021D03 


Staphylococcus aureus 


2252 


S1M10000021D04 


Staphylococcus aureus 


2253 


S1M10000021D06 


Staphylococcus aureus 


2254 


S1M10000021D09 


Staphylococcus aureus 


2255 


S1M10000021D10 


Staphylococcus aureus 


2256 


S1M10000021E01 


Staphylococcus aureus 


2257 


S1M10000021E02 


Staphylococcus aureus 


2258 


S1M10000021E03 


Staphylococcus aureus 


2259 


S1M10000021E05 


Staphylococcus aureus 


2260 


S1M10000021E06 


Staphylococcus aureus 
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2261 


S1M10000021E09 


Staphylococcus aureus 


2262 


S1M10000021E12 


Staphylococcus aureus 


2263 


S1M10000021F02 


Staphylococcus aureus 


2264 


S1M10000021F04 


Staphylococcus aureus 


2265 


S1M10000021F05 


Staphylococcus aureus 


2266 


S1M10000021F06 


Staphylococcus aureus 


2267 


S1M10000021F07 


Staphylococcus aureus 


2268 


S1M10000021F09 


Staphylococcus aureus 


2269 


S1M10000021F11 


Staphylococcus aureus 


2270 


S1M10000021G01 


Staphylococcus aureus 


2271 


S1M10000021G03 


Staphylococcus aureus 


2272 


S1M10000021G08 


Staphylococcus aureus 


2273 


S1M10000021H04 


Staphylococcus aureus 


2274 


S1M10000021H05 


Staphylococcus aureus 


2275 


S1M10000021H07 


Staphylococcus aureus 


2276 


S1M10000021H08 


Staphylococcus aureus 


2277 


SIM10000021H11 


Staphylococcus aureus 


2278 


S1M10000022A02 


Staphylococcus aureus 


2279 


S1M10000022A03 


Staphylococcus aureus 


2280 


S1M10000022A05 


Staphylococcus aureus 


2281 


S1M10000022A08 


Staphylococcus aureus 


2282 


S1M10000022A09 


Staphylococcus aureus 


2283 


S1M10000022A12 


Staphylococcus aureus 


2284 


S1M10000022B02 


Staphylococcus aureus 


2285 


S1M10000022B03 


Staphylococcus aureus 


2286 


S1M10000022B05 


Staphylococcus aureus 


2287 


S1M10000022B06 


Staphylococcus aureus 


2288 


S1M10000022B08 


Staphylococcus aureus 


2289 


S1M10000022B09 


Staphylococcus aureus 


2290 


S1M10000022B10 


Staphylococcus aureus 


2291 


S1M10000022B11 


Staphylococcus aureus 


2292 


S1M10000022B12 


Staphylococcus aureus 


2293 


S1M10000022C02 


Staphylococcus aureus 


2294 


S1M10000022C03 


Staphylococcus aureus 


2295 


S1M10000022C04 


Staphylococcus aureus 


2296 


S1M10000022C06 


Staphylococcus aureus 


2297 


S1M10000022C07 


Staphylococcus aureus 


2298 


S1M10000022C08 


Staphylococcus aureus 1 


2299 


S1M10000022C11 


Staphylococcus aureus 


2300 


S1M10000022D03 


Staphylococcus aureus 


2301 


S1M10000022D05 


Staphylococcus aureus 
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2302 


S1M10000022D06 


Staphylococcus aureus 


2303 


S1M10000022D07 


Staphylococcus aureus 


2304 


S1M10000022D08 


Staphylococcus aureus 


2305 


S1M10000022D09 


Staphylococcus aureus 


2306 


S1M10000022D11 


Staphylococcus aureus 


2307 


S1M10000022E01 


Staphylococcus aureus 


2308 


S1M10000022E03 


Staphylococcus aureus 


2309 


S1M10000022E05 


Staphylococcus aureus 


2310 


S1M10000022E09 


Staphylococcus aureus 


2311 


S1M10000022F04 


Staphylococcus aureus 


2312 


S1M10000022F06 


Staphylococcus aureus 


2313 


S1M10000022F07 


Staphylococcus aureus 


2314 


S1M10000022F08 


Staphylococcus aureus 


2315 


S1M10000022F11 


Staphylococcus aureus 


2316 


S1M10000022G03 


Staphylococcus aureus 


2317 


S1M10000022G04 


Staphylococcus aureus 


2318 


S1M10000022G07 


Staphylococcus aureus 


2319 


S1M10000022G08 


Staphylococcus aureus 


2320 


S1M10000022G12 


Staphylococcus aureus 


2321 


S1M10000022H03 


Staphylococcus aureus 


2322 


S1M10000022H05 


Staphylococcus aureus 


2323 


S1M10000022H06 


Staphylococcus aureus 


2324 


S1M10000022H07 


Staphylococcus aureus 


2325 


S1M10000022H08 


Staphylococcus aureus 


2326 


S1M10000022H11 


Staphylococcus aureus 


2327 


S1M10000023A05 


Staphylococcus aureus 


2328 


S1M10000023A09 


Staphylococcus aureus 


2329 


S1M10000023A11 


Staphylococcus aureus 


2330 


S1M10000023A12 


Staphylococcus aureus 


2331 


S1M10000023B01 


Staphylococcus aureus 


2332 


S1M10000023B03 


Staphylococcus aureus 


2333 


S1M10000023B07 ( 


Staphylococcus aureus 


2334 


S1M10000023B08 


Staphylococcus aureus 


2335 


S1M10000023B09 


Staphylococcus aureus 


2336 


S1M10000023B10 


Staphylococcus aureus 


2337 


S1M10000023B11 


Staphylococcus aureus 


2338 


S1M10000023B12 


Staphylococcus aureus 


2339 


S1M10000023C02 


Staphylococcus aureus 


2340 


S1M10000023C10 


Staphylococcus aureus 


2341 


S1M10000023C11 


Staphylococcus aureus 


2342 


S1M10000023C12 


Staphylococcus aureus 
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2343 


S1M10000023D01 


Staphylococcus aureus 


2344 


S1M10000023D03 


Staphylococcus aureus 


2345 


S1M10000023D04 


Staphylococcus aureus 


2346 


S1M10000023D07 


Staphylococcus aureus 


2347 


S1M10000023D08 


Staphylococcus aureus 


2348 


S1M10000023D09 


Staphylococcus aureus 


2349 


S1M10000023D10 


Staphylococcus aureus 


2350 


S1M10000023D12 


Staphylococcus aureus 


2351 


S1M10000023E01 


Staphylococcus aureus 


2352 


S1M10000023E04 


Staphylococcus aureus 


2353 


S1M10000023E07 


Staphylococcus aureus 


2354 


S1M10000023E10 


Staphylococcus aureus 


| 2355 


S1M10000023E11 


Staphylococcus aureus 


! 2356 


S1M10000023F04 


Staphylococcus aureus 


2357 


S1M10000023F07 


Staphylococcus aureus 


2358 


S1M10000023F08 


Staphylococcus aureus 


2359 


S1M10000023F10 


Staphylococcus aureus 


2360 


S1M10000023F11 


Staphylococcus aureus 


2361 


S1M10000023F12 


Staphylococcus aureus 


2362 


S1M10000023G02 


Staphylococcus aureus 


2363 


S1M10000023G03 


Staphylococcus aureus 


2364 


S1M10000023G06 


Staphylococcus aureus 


2365 


S1M10000023G07 


Staphylococcias aureus 


2366 


S1M10000023G08 


Staphylococcus aureus 


2367 


S1M10000023G09 


Staphylococcus aureus 


2368 


S1M10000023G11 


Staphylococcus aureus 


2369 


S1M10000023H02 


Staphylococcus aureus 


2370 


S1M10000023H06 


Staphylococcus aureus 


2371 


S1M10000023H07 


Staphylococcus aureus 


2372 


S1M10000023H09 


Staphylococcus aureus 


2373 


S1M10000023H10 


Staphylococcus aureus 


2374 


S1M10000024A02 


Staphylococcus aureus 


2375 


S1M10000024A04 


Staphylococcus aureus 


2376 


S1M10000024A07 


Staphylococcus aureus 


2377 


S1M10000024A08 


Staphylococcus aureus 


2378 


S1M10000024A11 


Staphylococcus aureus 


2379 


S1M10000024B05 


Staphylococcus aureus 


2380 


S1M10000024B06 


Staphylococcus aureus 


2381 


S1M10000024B08 


Staphylococcus aureus 


2382 


S1M10000024B09 


Staphylococcus aureus 


1 2383 


S1M10000024B10 


Staphylococcus aureus 
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2384 


S1M10000024C02 


Staphylococcus aureus 


2385 


S1M10000024C04 


Stanhvlococcus aureus 


2386 


S1M10000024C07 


Fttanhvlocnrcus aureus 


2387 

£t <J o / 


S1M10000024D02 

%J LXVX A W WV*r"Tl-/ 


Rtanhvlomccus aureus 

L) lli LSI +y* v/tUwu Ulif OUO 


2188 


S1M10000024D03 

O 1 1VX 1 W WW4»^.L/V*/ 


Stnnhvlnrneruv aureus 

DILI L/ ! iy ►L/t/L/LL KO UMf 0(40 


21RQ 


S 1 M1 0000024D1 0 
o x xvx lvjuyuuini-/ 1 \J 


UlUL/rl ^ / (L/OC/OCi40 Li Lit CMO 


2190 


S1M10000024D11 


Ktnnlmlnenemis aureus 


2191 


S 1 Ml 0000024E01 


$\tnnh\)lf)mf > ciiK aureus 

XjLLiUfiyiL/i^iJL^LyUj (4(4/ t-WJ 


2192 


S1M10000024F05 


Sttnnh\}lf>ccif*t*us aureus 


2191 


S1M10000024F06 


Sstanlrvlncnecus aureus 




S 1 M1 0000024F07 


Sitnnkvlnmertis aureus 


2195 


S1M10000024E08 


KtanhvlnrnrcuK aureus 

XjirXA-L/fi yh\JK*\j\*\*im Lii*/ otto 




S 1 Ml 0000024F02 

kJ X J.VJL X \J\J \J\J UiTl 


Sttanhvlnrnmi? aureus 


2197 


S1M10000024F03 


Sfnnhvlnrneeus aureus 

kj tUJyf ty HsLslSi^Lf 140 UMr 0(40 


2198 


S1M10000024F05 

O 1 XVXX UUUwvitl v/»J 


8tnnh\)ln(*fif*eu? aureus 


2199 


S1M10000024F08 


Stanhvlnmmis aureus 


2400 


S1M10000024F10 

kJ X AT X X \J\J \J V Willi X V/ 


Stanhvlomrcus aureus 


2401 


S1M10000024G05 

k_7 XXVJLX V/ V uvwatUw«' 


S%tanhvl/JCf>eeus aureus i 


2402 

4**TV4> 


S1M10000024G06 


Rtanhvlocnccus aureus 


2401 


S1M10000024G07 


S!tanhvl/jene/vis aureus 


2404 


S 1 Ml 0000024G08 


Sttanihvlfimccus aureus 

KiLLLL/l iy l\J\s\J\* UMO 14(4/ O WO 


2405 


S1M1 0000024G10 


Rtfinhvlnenenis aureus 


2406 


S1M1 0000024G12 


Stiinhvlnenreus aureus 


2407 


S 1 Ml 0000024H02 

L> X XVX X WW Vx» *TXX\J£* 


fstfinhvlaertrf 9 !!? niiTtniv 

XJ tUJS 1 ty tL/l'L'L'C'tia (4(4/ c?(40 


2408 


SI Ml 0000024H04 

L> X XVX X UUvUUii^Hu" 


SstfiTifovlnrneeuii aureus 


2409 


S 1 Ml 0000024H07 

O XXVX X UUvUU&tXlw / 


n /i vlrtesieeu s aureu c 

U lUjJI 1 y VkJKs L/L-O (4(4/ 0(40 


2410 


S1 M1 0000024H08 

O XXVXX W vUVX-'TilvO 


S!tnnh'\)iftf , fif/iiv nureuv 

L)lL4jJtiyiiJ^lJL,LstiO (4(4/ 0(40 


241 1 


SI M1 0000025 A01 


UtUjy/l ^*l/L-UL/L/WO (4(4/ 0(40 


2412 


S1M1 0000025 AOS 

k_? X XVX X Uvvvvlf JilvU 


Stanhvlneneeus aureus 


2411 


S 1 Ml 0000025 A09 

O X XVX X \J\J\J\J Ux-JiVU -7 


Ktanhvlnenmis aureu? 

LJ tUj-S 1 1 y kL/Ll/CL <--(0 (4(4/ 0(40 


2414 

4i*T l*t 


S1M10000095A10 


Ktatiih.'\}lfi(*f%t t cu*i nufeiic 

UlULVl I- ^iC/OL/L. 0(40 (4(4/0(40 


2415 ; 


S1M10000025B01 


Staphylococcus aureus 


2416 


S1M10000025B02 


Staphylococcus aureus 


2417 


S1M10000025B03 


Staphylococcus aureus 


2418 j 


S1M10000025B05 


Staphylococcus aureus 


2419 


S1M10000025B06 


Staphylococcus aureus 


2420 


S1M10000025B09 


Staphylococcus aureus 


2421 


S1M10000025B12 


Staphylococcus aureus 


2422 


S1M10000025C01 


Staphylococcus aureus 


2423 


S1M10000025C03 


Staphylococcus aureus 


2424 


S1M10000025C05 


Staphylococcus aureus 
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2425 


S1M10000O25CO9 


Staphylococcus aureus 


2426 


S1M10000025C10 


Staphylococcus aureus 


2427 


S1M10000025C11 


Staphylococcus aureus 


2428 


S1M10000025D01 


Staphylococcus aureus 


2429 


S1M10000025D03 


Staphylococcus aureus 


2430 


S1M10000025D04 


Staphylococcus aureus 


2431 


S1M10000025D06 


Staphylococcus aureus 


( 2432 


S1M10000025D08 


Staphylococcus aureus 


2433 


S1M10000025D09 


Staphylococcus aureus 


2434 


S1M10000025D10 


Staphylococcus aureus 


2435 


S1M10000025E01 


Staphylococcus aureus 


2436 


S1M10000025E04 


Staphylococcus aureus 


2437 


S1M10000025E09 


Staphylococcus aureus 


2438 


S1M10000025E11 


Staphylococcus aureus 


2439 


S1M10000025F03 


Staphylococcus aureus 


2440 


S1M10000025F05 


Staphylococcus aureus 


2441 


S1M10000025F08 


Staphylococcus aureus 


2442 


S1M10000025F09 


Staphylococcus aureus 


2443 


S1M10000025F10 


Staphylococcus aureus 


2444 


S1M10000025F12 


Staphylococcus aureus 


2445 


S1M10000025G04 


Staphylococcus aureus 


2446 


S1M10000025G06 


Staphylococcus aureus 


2447 


S1M10000025G10 


Staphylococcus aureus 


2448 


S1M10000025H05 


Staphylococcus aureus 


2449 


S1M10000025H06 


Staphylococcus aureus 


2450 


S1M10000025H07 


Staphylococcus aureus 


2451 


S1M10000025H10 


Staphylococcus aureus 


2452 


S1M10000026A02 


Staphylococcus aureus 


2453 


S1M10000026A04 


Staphylococcus aureus 


2454 


S1M10000026A05 


Staphylococcus aureus 


| 2455 


S1M10000026A06 


Staphylococcus aureus 


2456 


S1M10000026A07 


Staphylococcus aureus 


2457 


S1M10000026A08 


Staphylococcus aureus 


2458 


S1M10000026A09 


Staphylococcus aureus 


2459 


S1M10000026A10 


Staphylococcus aureus 


2460 


S1M10000026A11 


Staphylococcus aureus 


2461 


S1M10000026B02 


Staphylococcus aureus 


2462 


S1M10000026B03 


Staphylococcus aureus 


2463 


S1M10000026B05 


Staphylococcus aureus 


2464 


S1M10000026B06 


Staphylococcus aureus 


2465 


S1M10000026B07 


Staphylococcus aureus 
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2466 


S1M10000026B10 


Staphylococcus aureus 


2467 


S1M10000026B11 


Staphylococcus aureus 


2468 


S1M10000026B12 


Staphylococcus aureus 




S 1 M 1 0000026CO 1 


Staphylococcus aureus 


9470 


C1M10000026C06 


Staphylococcus aureus 


9471 


9 1 Ml 0000026C07 


Staphylococcus aureus 


9479 


9 1 M 1 0000026C08 

O XXVXX UVUwAuvUU 


Staphylococcus aureus 




S 1 M1 0000026C 1 1 

O 1 1VX X vvuuv*«vv x *■ 


Staphylococcus aureus 


9474 


c 1 M1 0000026C12 

O X XVX X uuuvviivv X i» 


Staphylococcus aureus 


9475 


S 1 Ml 0000026D04 

O 1 i-YX X UV/uUVAivl' v » 


Staphylococcus aureus 


9476 


9 1 Ml 0000026D05 


Staphylococcus aureus 


16.11 


^ 1 Ml 0000026D06 


Staphylococcus aureus 


9478 


91M10000026D07 


Staphylococcus aureus 


2470 


S1M10000026D08 


Staphylococcus aureus 


2480 


S1M10000026D10 


Staphylococcus aureus 


2481 


S1M10000026D12 


Staphylococcus aureus 


2482 


S1M10000026E01 

xxvx i \j\j\j\j\jj»\jxj\j*- 


Staphylococcus aureus 


948^ 


S 1 M 1 0000026E07 


Staphylococcus aureus 


9484 


S1M10000026E09 

O XXVX X \J\J\J V/vAUAJvy 


Staphylococcus aureus 


1AM 


R 1 M 1 0000026E 1 0 

Lj X XYX X UvUwvAUJj X vr 


Staphylococcus aureus 


9486 


S1M10000026E11 

O X XVX X wUu L/V/X«L/A-/ X X 


Staphylococcus aureus 


9487 


S1M10000026E12 

L7 1 XVX X V W UV^Viv X X. 


Staphylococcus aureus 


9488 


9 1 M 1 0000026FO 1 

uHVllvvUvVAUl V/X 


Staphylococcus aureus 


9480 


91M10000026F03 

O X XVX X uuvwviwi 


Staphylococcus aureus 


9400 


91M10000026F04 

O X XVX X UvVWAUA v/~ 


Staphylococcus aureus 


7401 


9 1 Ml 0000026F05 

O XXYXX UvVUvAWl v.' 


Staphylococcus aureus 




<i 1 M 1 000009 6F06 

D 1 XVX 1 WV V/ V/Af \JJL \J\J 


Staphylococcus aureus 


04Q1 


9 1 Ml 0000026F07 


Staphylococcus aureus 


9404 


S1M10000026F08 


Staphylococcus aureus 


9405 


cia/[1 0000026F09 


Staphylococcus aureus 


9406 


9.1 M1 0000026F10 

X XVX X w vuvu*»vi x v 


Staphylococcus aureus 


2497 


S1M10000026F11 


Staphylococcus aureus 


2498 


S1M10000026F12 


Staphylococcus aureus j 


2499 


S1M10000026G01 


Staphylococcus aureus 


2500 


S1M10000026G03 


Staphylococcus aureus 


2501 


S1M10000026G04 


Staphylococcus aureus 


2502 


S1M10000026G05 


Staphylococcus aureus 


2503 


S1M10000026G06 


Staphylococcus aureus 


2504 


S1M10000026G07 


Staphylococcus aureus 


2505 


S1M10000026G09 


Staphylococcus aureus 


2506 


S1M10000026G10 


Staphylococcus aureus 
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2507 


S1M10000026G12 


Staphylococcus aureus 


2508 


S1M10000026H01 


Staphylococcus aureus 


j 2509 


S1M10000026H02 


Staphylococcus aureus 


2510 


S1M10000026H03 


Staphylococcus aureus 


2511 


S1M10000026H04 


Staphylococcus aureus 


2512 


S1M10000026H05 


Staphylococcus aureus 


2513 


S1M10000026H07 


Staphylococcus aureus 


2514 


S1M10000026H09 


Staphylococcus aureus 


2515 


S1M10000026H10 


Staphylococcus aureus 


2516 


S1M10000027A04 


Staphylococcus aureus 


2517 


S1M10000027A05 


Staphylococcus aureus 


2518 


S1M10000027A08 


Staphylococcus aureus 


2519 


S1M10000027A11 


Staphylococcus aureus 


2520 


S1M10000027B04 


Staphylococcus aureus 


2521 


S1M10000027B06 


Staphylococcus aureus 


2522 


S1M10000027B07 


Staphylococcus aureus 


2523 


S1M10000027B08 


Staphylococcus aureus 


2524 


S1M10000027B09 


Staphylococcus aureus 


2525 


S1M10000027B11 


Staphylococcus aureus 


2526 


S1M10000027C02 


Staphylococcus aureus 


2527 


S1M10000027C04 


Staphylococcus aureus 


2528 


S1M10000027C05 


Staphylococcus aureus 


2529 


S1M10000027C06 


Staphylococcus aureus 


2530 


S1M10000027C08 


Staphylococcus aureus 


2531 


S1M10000027C09 


Staphylococcus aureus 


2532 


S1M10000027D02 


Staphylococcus aureus 


2533 


S1M10000027D03 


Staphylococcus aureus 


2534 


S1M10000027D05 


Staphylococcus aureus 


2535 


S1M10000027D06 


Staphylococcus aureus 


2536 


S1M10000027D08 


Staphylococcus aureus 


2537 


S1M10000027D09 


Staphylococcus aureus 


2538 


S1M10000027D10 


Staphylococcus aureus 


2539 


S1M10000027D11 


Staphylococcus aureus 


2540 


S1M10000027E05 


Staphylococcus aureus 


2541 


S1M10000027E06 


Staphylococcus aureus 


2542 


S1M10000027E07 


Staphylococcus aureus 


2543 


S1M10000027E08 


Staphylococcus aureus 


2544 


S1M10000027E09 


Staphylococcus aureus 


2545 


S1M10000027E11 


Staphylococcus aureus 


2546 


S1M10000027F01 


Staphylococcus aureus 


2547 


S1M10000027F02 


Staphylococcus aureus 
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2548 


S1M10000027F05 


Staphylococcus aureus 


2549 


S1M10000027F06 


Staphylococcus aureus 


2550 


S1M10000027F08 


Staphylococcus aureus 


2551 


S1M10000027F09 


Staphylococcus aureus 


2552 


S1M10000027G03 


Staphylococcus aureus 


2553 


S1M10000027G04 


Staphylococcus aureus 


2554 


S1M10000027G05 


Staphylococcus aureus 


2555 


S1M10000027G06 


Staphylococcus aureus 


2556 


S1M10000027G07 


Staphylococcus aureus 


2557 


S1M10000027G09 


Staphylococcus aureus 


2558 


S1M10000027G11 


Staphylococcus aureus 


2559 


S1M10000027H02 


Staphylococcus aureus 


2560 


S1M10000027H04 


Staphylococcus aureus 


2561 


S1M10000027H05 


Staphylococcus aureus 


2562 


S1M10000027H06 


Staphylococcus aureus 


2563 


S1M10000027H07 


Staphylococcus aureus 


2564 


S1M10000027H08 


Staphylococcus aureus \ 


2565 


S1M10000027H09 

U XXTX X WW W«* ' A A w-^ 


Staphylococcus aureus 


2566 


S1M10000027H10 


Staphylococcus aureus 


2567 


S1M10000027H11 


Staphylococcus aureus 


2568 


S1M10000028A02 


Staphylococcus aureus 


2569 


S1M10000028A04 

X XTX X W W V** VX ■ 


Staphylococcus aureus 


2570 


S1M10000028A06 

^/ X i.VX X WW w Xv kv w 


Staphylococcus aureus 


2571 


S1M10000028A08 


Staphylococcus aureus 


2572 


S1M10000028B01 


Staphylococcus aureus 


2573 


S1M10000028B02 


Staphylococcus aureus 


2574 


S1M10000028B03 

U X XTX X WWvi*V*^V^ 


Staphylococcus aureus 


2575 


S1M10000028B04 


Staphylococcus aureus 


2576 


S1M10000028B05 


Staphylococcus aureus 


2577 


S1M10000028B06 


Staphylococcus aureus 


2578 


S1M10000028B08 


Staphylococcus aureus 


2579 


S1M10000028B09 


Staphylococcus aureus 


2580 


S1M10000028C02 


Staphylococcus aureus 


2581 


S1M10000028C04 


Staphylococcus aureus 


2582 


S1M10000028C05 


Staphylococcus aureus 


2583 


S1M10000028C06 


Staphylococcus aureus 


2584 


S1M10000028C08 


Staphylococcus aureus 


2585 


S1M10000028D03 


Staphylococcus aureus 


2586 


S1M10000028D04 


Staphylococcus aureus 


2587 


S1M10000028D06 


Staphylococcus aureus 


2588 


S1M10000028D07 


Staphylococcus aureus 
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2589 


S1M10000028D08 


Staphylococcus aureus 


2590 


S1M10000028D09 


Staphylococcus aureus 


2591 


S1M10000028E01 


Staphylococcus aureus 


2592 


S1M10000028E03 


Staphylococcus aureus 


2593 


S1M10000028E08 


Staphylococcus aureus 


2594 


S1M10000028F01 


Staphylococcus aureus 


2595 


S1M10000028F03 


Staphylococcus aureus 


2596 


S1M10000028F04 


Staphylococcus aureus 


2597 


S1M10000028F05 


Staphylococcus aureus 


2598 


S1M10000028F06 


Staphylococcus aureus 


2599 


S1M10000028F07 


Staphylococcus aureus 


2600 


S1M10000028G01 


Staphylococcus aureus 


2601 


S1M10000028G02 


Staphylococcus aureus 


2602 


S1M10000028G03 


Staphylococcus aureus 


2603 


S1M10000028G04 


Staphylococcus aureus 


2604 


S1M10000028G05 


Staphylococcus aureus 


2605 


S1M10000028G06 


Staphylococcus aureus 


2606 


S1M10000028G08 


Staphylococcus aureus 


2607 


S1M10000028H03 


Staphylococcus aureus 


2608 


S1M10000028H04 


Staphylococcus aureus 


2609 


S1M10000028H05 


Staphylococcus aureus 


2610 


S1M10000029A02 


Staphylococcus aureus 


2611 


S1M10000029A04 


Staphylococcus aureus 


2612 | 


S1M10000029A09 


Staphylococcus aureus 


2613 


S1M1 0000029 A10 


Staphylococcus aureus 


2614 


S1M10000029A11 


Staphylococcus aureus 


2615 


S1M10000029A12 


Staphylococcus aureus 


2616 I 


S1M10000029B02 


Staphylococcus aureus 


2617 


S1M10000029B03 


Staphylococcus aureus 


2618 


S1M10000029B04 


Staphylococcus aureus 


2619 


S1M10000029B05 


Staphylococcus aureus 


2620 


S1M10000029B06 


Staphylococcus aureus 


2621 


S1M10000029B08 


Staphylococcus aureus 


| 2622 


S1M10000029B10 


Staphylococcus aureus 


2623 


S1M10000029C02 


Staphylococcus aureus 


2624 


S1M10000029C03 


Staphylococcus aureus 


2625 


S1M10000029C05 


Staphylococcus aureus 


2626 


S1M10000029C07 


Staphylococcus aureus 


2627 


S1M10000029C09 


Staphylococcus aureus 


2628 


S1M10000029C10 


Staphylococcus aureus 


2629 


S1M10000029C12 


Staphylococcus aureus j 
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9610 


ci Ml 0000029D02 


Staphylococcus aureus 




S1 Ml OOO0029D05 

O X XYX 1 V/\/V/ \J\l S Xs\J *t 


Staphylococcus aureus 




S 1M 1 0000029D09 


Staphylococcus aureus 




<s 1 M 1 0000029D 1 0 


Staphylococcus aureus 


ZOO*r 


^1 IV/f 1 000002 9D1 2 


Staphylococcus aureus 


ZOJ J 


<31 \A\ 000009QF02 


Stanhvlococcus aureus 


ZD JO 


C 1 \yf 1 OOO0029F0S 


Stanhvlococcus aureus 


ZOJ / 


cmi O0O0029F1 0 


Staphylococcus aureus 


9A^8 


^ 1 M1 O0O0029F 1 1 


Stanhvlococcus aureus 


9£^Q ! 

zojy 


<51M1 000002 9F01 


Staphylococcus aureus 


9/v4.o 

ZD*H/ 


<11 Ml 0000029F02 


Stanhvlococcus aureus 


ZO*f x 


oiMi 0000029F04 I 


Staphylococcus aureus 


96 AO 


<s1 M1 0000029F09 


Staphylococcus aureus 


9AA^ 
ZOHO 


C1M1 0000029F 1 0 


Staphylococcus aureus 


ZO*f*r 


*31M1 000002 9F1 1 


Staphylococcus aureus 




S1M10000029F12 


Staphylococcus aureus 


ZOH-O 


ciMI 0000029G01 


Staphylococcus aureus 


ZO^T / 


cmi 0000029G02 


Staphylococcus aureus 


ZUHO 


^ 1 M 1 0000029G03 


Staphylococcus aureus 


96AQ 


ciui O0O0029G05 


Staphylococcus aureus 


ZODU 


o ix/ri 0000029G07 


Stanhvlococcus aureus 


7£<1 


Q 1 M 1 000009QH0R 


Stanhvlococcus aureus 


ZODZ 


ciui 00000200 1 2 


Stanhvlococcus aureus 


ZOJJ 


cmi 0000029TT01 

O X XYX X \J\J\J\J\J**^xx\J X 


Staphylococcus aureus 


9A^A 

ZUJ*T 


ciui 0000029H05 


Staphylococcus aureus 


9£<^ 


otiui 000009QH06 


Stanhvlococcus aureus 


9£^A 
ZOjO 


OO00O9QTT0R 


Stanhvlococcus aureus 


ZUJ / 


Q 1 \A 1 000009QTT0Q 


Stanhvlococcus aureus 


ZCOo 


^11 M1 0000029TT1 0 


Staphylococcus aureus 




ciui 00000^0 A 02 


Staphylococcus aureus 


ZOOU 


^1 Ml 00000^0 A0^ 

O liVIX vvvuUjvAUJ 


Staphylococcus aureus 


2661 


S1M1O0O003OA09 


Staphylococcus aureus 


2662 


S1M10000030A10 


Staphylococcus aureus 


2663 


S1M10000030A11 


Staphylococcus aureus 


2664 


S1M10000030B02 


Staphylococcus aureus 


2665 


S1M10000030B05 


Staphylococcus aureus 


2666 


S1M10000030B07 


Staphylococcus aureus 


2667 


S1M10000030B09 


Staphylococcus aureus 


2668 


S1M10000030C02 


Staphylococcus aureus 


2669 


S1M10000030C03 


Staphylococcus aureus 


2670 


S1M10000030C04 


Staphylococcus aureus 
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2671 


S1M1OOO0030CO5 


Staphylococcus aureus 


2672 


S1M10000030C08 


Staphylococcus aureus 


2673 


S1M10000030C09 


Staphylococcus aureus 


2674 


S1M10000030C10 


Staphylococcus aureus 


2675 


S1M10000030C12 


Staphylococcus aureus 


2676 


S1M10000030D01 


Staphylococcus aureus 


2677 


S1M10000030D02 


Staphylococcus aureus 


2678 


S1M1OO0003ODO3 


Staphylococcus aureus \ 


2679 


S1M1OO0O030DO5 


Staphylococcus aureus 


2680 


S1M10000030D06 


Staphylococcus aureus 


2681 


S1M10000030D07 


Staphylococcus aureus 


2682 


S1M10000030D09 


Staphylococcus aureus 


2683 


S1M10000030D10 


Staphylococcus aureus 


2684 


S1M10000030D11 


Staphylococcus aureus 


2685 


S1M10000030E02 


Staphylococcus aureus 


2686 


S1M10000030E06 


Staphylococcus aureus 


2687 


S1M10000030E07 


Staphylococcus aureus 


2688 


S1M10000030E11 


Staphylococcus aureus 


2689 


S1M10000030E12 


Staphylococcus aureus 


2690 


S1M10000030F01 


Staphylococcus aureus 


2691 


S1M10000030F07 


Staphylococcus aureus 


2692 


S1M10000030F08 


Staphylococcus aureus 


2693 


S1M10000030F09 


Staphylococcus aureus 


2694 


S1M10000030F10 


Staphylococcus aureus 


2695 


S1M10000030G03 


Staphylococcus aureus 


2696 


S1M10000030G05 


Staphylococcus aureus 


2697 


S1M10000030G07 


Staphylococcus aureus 


2698 


S1M10000030G08 


Staphylococcus aureus 


2699 


S1M10000030G09 


Staphylococcus aureus 


2700 


S1M10000030G10 


Staphylococcus aureus 


2701 


S1M10000030G11 


Staphylococcus aureus 


2702 


S1M10000030G12 


Staphylococcus aureus 


2703 


S1M10000030H01 


Staphylococcus aureus 


2704 


S1M10000030H02 


Staphylococcus aureus 


2705 


S1M10000030H03 


Staphylococcus aureus 


2706 


S1M10000030H05 


Staphylococcus aureus 


2707 


S1M10000030H07 


Staphylococcus aureus 


2708 


S1M10000030H09 


Staphylococcus aureus 


2709 


S1M10000031A03 


Staphylococcus aureus 


2710 


S1M10000031A08 


Staphylococcus aureus 


2711 


S1M10000031A10 


Staphylococcus aureus 
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2712 


S1M10000031B01 


Staphylococcus aureus 


2713 


S1M10000031B02 


Stapltylococcus aureus 


2714 


S1M10000031B04 


Staphylococcus aureus 


2715 


S1M10000031B11 


Staphylococcus aureus 


2716 


S1M10000031B12 


Staphylococcus aureus 


| 2717 


S1M10000031C04 


Staphylococcus aureus 


j 2718 


S1M10000031C07 


Staphylococcus aureus 


2719 


S1M10000031C09 


Staphylococcus aureus 


2720 


S1M10000031C11 


Staphylococcus aureus 


2721 


S1M10000031D06 


Staphylococcus aureus 


2722 


S1M10000031D07 


Staphylococcus aureus 


2723 


S1M10000031D08 


Staphylococcus aureus 


2724 


S1M10000031D09 


Staphylococcus aureus 


2725 


S1M10000031E02 


Staphylococcus aureus 


2726 


S1M10000031E03 


Staphylococcus aureus 


2727 


S1M10000031E04 


Staphylococcus aureus 


2728 


S1M10000031E07 


Staphylococcus aureus \ 


2729 


S1M10000031E08 


Staphylococcus aureus 


2730 


S1M1 000003 1E10 


Staphylococcus aureus 


2731 


S1M1 000003 1E12 


Staphylococcus aureus 


2732 


S1M10000031F02 


Staphylococcus aureus 


2733 


S1M10000031F03 


Staphylococcus aureus 


2734 


S1M10000031F04 


Staphylococcus aureus 


2735 


S1M10O0O031F05 


Staphylococcus aureus 


2736 


S1M10000031F08 


Staphylococcus aureus 


2737 


S1M10000031F10 


Staphylococcus aureus 


2738 


S1M10000031F11 


Staphylococcus aureus 


2739 


S1M10000031F12 


Staphylococcus aureus 


2740 


S1M10000031G02 


Staphylococcus aureus 


2741 


S1M10000031G03 


Staphylococcus aureus 


2742 


S1M10000031G04 


Staphylococcus aureus 


2743 


S1M10000031G06 


Staphylococcus aureus 


2744 


S1M10000031G09 


Staphylococcus aureus 


2745 


S1M10000031G10 


Staphylococcus aureus 


2746 


S1M10000031G11 


Staphylococcus aureus 


2747 


S1M10000031H01 


Staphylococcus aureus 


2748 


S1M10000031H02 


Staphylococcus aureus 


2749 


S1M10000031H06 


Staphylococcus aureus 


2750 


S1M10000031H09 


Staphylococcus aureus 


2751 


S1M10000031H11 


Staphylococcus aureus 


2752 


S1M10000032A03 


Staphylococcus aureus 
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2753 ! 


31M10000032A05 


Staphylococcus aureus 


2754 » 


S1M10000032A06 


Staphylococcus aureus 


2755 , 


S1M10000032A07 i 


Staphylococcus aureus 


2756 


S1M10000032A08 


Staphylococcus aureus 


2757 


S1M10000032A10 


Staphylococcus aureus 


2758 


S1M10000032B01 


Staphylococcus aureus 




S1M10000032B05 


Staphylococcus aureus 


2760 


S1M10000032B07 


Staphylococcus aureus 


2761 


S1M10000032B08 


Staphylococcus aureus 


2762 


S1M10000032B11 


Staphylococcus aureus 


2763 


S1M10000032B12 


Staphylococcus aureus 


2764 


S1M10000032C01 


Staphylococcus aureus 


2765 


S1M10000032C03 J 


Staphylococcus aureus 


2766 


S1M10000032C04 


Staphylococcus aureus 


2767 


S1M1OO00032C05 


Staphylococcus aureus 


2768 


S1M10000032C09 


Staphylococcus aureus 


2769 


S1M10000032C10 


Staphylococcus aureus 


2770 


S1M10000032C11 


Staphylococcus aureus 1 


2771 


S1M10000032C12 


Staphylococcus aureus 


2772 


S1M10000032D03 


Staphylococcus aureus \ 


2773 


S1M10000032D06 


Staphylococcus aureus 


2774 


S1M10000032D07 


Staphylococcus aureus 


2775 


S1M10000032D09 


Staphylococcus aureus 


2776 


S1M10000032D11 


Staphylococcus aureus 


2777 


S1M10000032E02 


Staphylococcus aureus 


2778 


S1M10000032E03 


Staphylococcus aureus 


2179 


S1M10000032E04 


Staphylococcus aureus 




S1M10000032E06 


Staphylococcus aureus 


2781 


S1M10000032E08 


Staphylococcus aureus 


2782 


S1M10000032E09 


Staphylococcus aureus \ 


2781 


S1M10000032E10 

i_J LXTX X W WW^W^W*#*»^* * 


Staphylococcus aureus 


2784 


S1M10000032E11 


Staphylococcus aureus 


2785 


S1M10000032E12 


Staphylococcus aureus 


2786 


S1M10000032F01 


Staphylococcus aureus 


2787 


S1M10000032F04 


Staphylococcus aureus 


2788 


S1M10000032F05 


Staphylococcus aureus 


2789 


S1M10000032F10 


Staphylococcus aureus 


. 2790 


S1M10000032F11 


Staphylococcus aureus 


2791 


S1M10000032F12 


Staphylococcus aureus 


2792 


S1M10000032G02 


Staphylococcus aureus 


2793 


S1M10000032G03 


Staphylococcus aureus 
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2794 


S1M10000032G04 


Staphylococcus aureus 


2795 


S1M10000032G06 


Staphylococcus aureus 


2796 


S1M10000032G08 


Staphylococcus aureus 


2797 


S1M10000032G10 


Staphylococcus aureus 


2798 


S1M10000032G12 


Staphylococcus aureus 


2799 


S1M10000032H01 


Staphylococcus aureus 


2800 


S1M10000032H04 


Staphylococcus aureus 


2801 


S1M10000032H07 

k*r X XTX X v W W*/**X X W / 


Staphylococcus aureus 


2802 


S1M10000032H09 


Staphylococcus aureus 


2803 


S1M1 000003 2H11 


Staphylococcus aureus 


2804 


S1M10000033A02 


Staphylococcus aureus 


2805 


S1M10000033A07 

Km* X XTX X W W X \J i 


Staphylococcus aureus 


2806 


S1M1 0000033 A08 

%J X XTX X W V W«^vX X w 


Staphylococcus aureus 


2807 


S1M10000033A10 

kj X XTX X vW W«^ »SX M v 


Staphylococcus aureus 


2808 


S1M10000033B02 


Staphylococcus aureus 


2809 


S1M10000033B07 


Staphylococcus aureus 


2810 


S1M10000033B08 


Staphylococcus aureus 


2811 


S1M10000033B11 


Staphylococcus aureus 


2812 


S1M10000033B12 


Staphylococcus aureus 


2813 


S1M10000033C04 

k^ X XTX X W V W^**^ w T 


Staphylococcus aureus 


2814 


S1M10000033D02 

kj X XTX X W w Ww \JSm 


Staphylococcus aureus 


2815 


S1M10000033D03 


Staphylococcus aureus 


2816 


S1M10000033D04 


Staphylococcus aureus 


2817 


S1M10000033D05 


Staphylococcus aureus 


2818 


S1M10000033D06 

kJ x xtx x w v v \j \j \y 


Staphylococcus aureus 


2819 


S1M10000033D10 


Staphylococcus aureus 


2820 


S1M10000033D12 

kj X XTX X V/vv»'V/J»/X/ X a» 


Staohvlococcus aureus 


2821 


S1M10000033E04 


Staohvlococcus aureus 


2822 


S1M10000033E10 

k-J X XVX X V/W J~* X V 


Stanhvlnmcf*iis aureus 


2823 


S1M10000033E12 

l_J XXVX X V/V/v \J\J*J*JU X *rf 


Staphylococcus aureus 


2824 


S1M10000033F02 


Stanhvlocnccus aureus 


2825 


S1M10000033F03 


Staphylococcus aureus 


2826 


S1M10000033F06 


Staphylococcus aureus 


2827 


S1M10000033F07 


Staphylococcus aureus 


2828 


S1M10000033F09 


Staphylococcus aureus 


2829 


S1M10000033F11 


Staphylococcus aureus 


2830 


S1M10000033G05 


Staphylococcus aureus 


2831 


S1M10000033G07 


Staphylococcus aureus 


2832 


S1M10000033G09 


Staphylococcus aureus 


2833 


S1M10000033G10 


Staphylococcus aureus 


2834 


S1M10000033G11 


Staphylococcus aureus 
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2835 


S1M10000033G12 


Staphylococcus aureus 


2836 


S1M10000033H01 


Staphylococcus aureus 


2837 


S1M10000033H02 


Staphylococcus aureus 


2838 


S1M10000033H03 


Staphylococcus aureus 


2839 


S1M10000033H07 


Staphylococcus aureus 


2840 


S1M10000033H08 


Staphylococcus aureus 


2841 


S1M10000033H09 


Staphylococcus aureus 


2842 


S1M10000033H10 


Staphylococcus aureus 


2843 


S1M10000033H11 


Staphylococcus aureus 


2844 


S1M10000034A02 


Staphylococcus aureus 


2845 


S1M10000034A03 


Staphylococcus aureus 


2846 


S1M10000034A04 


Staphylococcus aureus 


2847 


S1M10000034A05 


Staphylococcus aureus 


2848 


S1M10000034A08 


Staphylococcus aureus 


2849 


S1M10000034A09 


Staphylococcus aureus 


2850 


S1M10000034A11 


Staphylococcus aureus 


2851 


S1M10000034A12 


Staphylococcus aureus 


2852 


S1M10000034B03 


Staphylococcus aureus 


2853 


S1M10000034B05 


Staphylococcus aureus 


2854 


S1M10000034B06 


Staphylococcus aureus 


2855 


S1M10000034B07 


Staphylococcus aureus 


2856 


S1M10000034B08 


Staphylococcus aureus 


2857 


S1M10000034B09 


Staphylococcus aureus 


2858 


S1M10000034B10 


Staphylococcus aureus 


2859 


S1M10000034B12 


Staphylococcus aureus 


2860 


S1M10000034C02 


Staphylococcus aureus 


2861 


S1M10000034C06 


Staphylococcus aureus 


2862 


S1M10000034C07 

k— / X 1TA X W V W*^ » V # 


Staphylococcus aureus 


2863 


S1M10000034C09 


Staphylococcus aureus 


2864 


S1M10000034C12 


Staphylococcus aureus 


2865 


S1M10000034D01 


Staphylococcus aureus 


2866 


S1M10000034D05 


Staphylococcus aureus 


2867 


S1M10000034D06 


Staphylococcus aureus 


2868 


S1M10000034D07 


Staphylococcus aureus 


2869 


S1M10000034D08 


Staphylococcus aureus 


2870 


S1M10000034D10 


Staphylococcus aureus 


2871 


S1M10000034D11 


Staphylococcus aureus 


2872 


S1M10000034D12 


Staphylococcus aureus 


2873 


S1M10000034E01 


Staphylococcus aureus 


2874 


S1M10000034E02 


Staphylococcus aureus 


2875 


S1M10000034E04 


Staphylococcus aureus 
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2876 


S1M1OO00034E05 


Staphylococcus aureus 


2877 


S1M10000034E06 


Staphylococcus aureus 


2878 


S1M10000034E07 


Staphylococcus aureus 


2870 


S1M10000034E10 


Staphylococcus aureus 


9880 

ZrOOU 


<n1M10000034F11 

O X XVI X VWWJ *T JL> X 1 


Stanhvlnroccus aureus 


9881 


S1M10000034E12 


Staohvlococcus aureus 


9889 


S1M10000034F01 


Stanhvlococcus aureus 


9883 

^OOJ 


S 1 Ml 0000034F02 


Staphylococcus aureus 


2884 


S1M10000034F03 


Staphylococcus aureus 


2885 


S1M10000034F04 


Staphylococcus aureus 


2886 


S1M10000034F05 


Staphylococcus aureus 


2887 


S1M10000034F07 


Staphylococcus aureus 


2888 


S1M10000034F08 


Staphylococcus aureus 


2889 


S1M10000034F09 

U X XVX X W W V/— * »A w ~r 


Staphylococcus aureus 


2890 


S1M10000034F10 


Staphylococcus aureus 


2891 


S1M10000034F12 


Staphylococcus aureus ' 


2892 


S1M10000034G02 


Staphylococcus aureus 


2893 


S1M10000034G03 


Staphylococcus aureus 


2894 


S1M10000034G06 

IJ XXTX X \J\J V W*^~VJ 


Staphylococcus aureus 


2895 


S 1 M 1 0000034G07 

O XXVX X UvwvVJ~\J v / 


Staphylococcus aureus 


2896 


S1M10000034G08 

U X X»X X UuVuvJTVJ v W 


Staphylococcus aureus 


2897 


S 1 Ml 0000034G09 

kj XXVX X WwVUJIVJV/ 


Stanhvlococcus aureus 


9898 


S1M10000034G11 


Staphylococcus aureus 


9899 


S 1 Ml 0000034G1 2 


Staphylococcus aureus 


9900 


S 1 M 1 0000034H0 1 

O XXVX lUvUvUJ^llv X 


Staphylococcus aureus 


9901 


S1M10000034H02 


Stanhvlococcus aureus 


9009 


<s 1 Ml 000003 4H03 

LJ llVl X VV/UvvJfilvJ 


Stanhvlococcus aureus 


900^ 


^ 1 Ml 0000034H06 

0 1 IVx X \J V/wVV/«?*tx,AV/V/ 


Stanhvlococcus aureus 


9004 


C11U1 0000034H07 
0 1 iVx x v v vv \JJ*rx*\f f 


Stnnhvlococcu^ aureus 

DILI U 1 *y tl/l/UH^MJ UMf 




<s1 Ml 0000014H08 


fitnnhvlococctix nuvptt^ 


9Q0A 


<5 1 M 1 0000034H09 


Stanhvlococcus aureus 


2907 


S1M10000034H10 


Staphylococcus aureus 


2908 


S1M10000035A03 


Staphylococcus aureus 


2909 


S1M10000035A08 


Staphylococcus aureus 


2910 


S1M1 0000035 A09 


Staphylococcus aureus 


2911 


S1M10000035A10 


Staphylococcus aureus 


2912 


S1M10000035A11 


Staphylococcus aureus 


2913 


S1M1 0000035 A12 


Staphylococcus aureus 


2914 


S1M10000035B01 


Staphylococcus aureus 


2915 


S1M10000035B03 


Staphylococcus aureus 


2916 


S1M10000035B04 


Staphylococcus aureus 
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2917 


S1M10000035B08 


Staphylococcus aureus 


2918 


S1M10000035B11 


Staphylococcus aureus 


2919 


S1M10000035C01 


Staphylococcus aureus 


2920 


S1M10000035C02 


Staphylococcus aureus 


2921 


S1M10000035C04 


Staphylococcus aureus 


2922 


S1M10000035C06 


Staphylococcus aureus 


2923 


S1M100O0035C11 


Staphylococcus aureus 


2924 


S1M10000035D01 


Staphylococcus aureus 


2925 


S1M10000035D04 


Staphylococcus aureus 


2926 


S1M10000035D06 


Staphylococcus aureus 


i 2927 


S1M10000035D09 


Staphylococcus aureus 


2928 


S1M10000035D12 


Staphylococcus aureus 


2929 


S1M10000035E02 


Staphylococcus aureus 


2930 


S1M10000035E03 


Staphylococcus aureus 


2931 


S1M10000035E04 


Staphylococcus aureus 


2932 


S1M10000035E08 


Staphylococcus aureus 


2933 


S1M10000035E09 


Staphylococcus aureus 


2934 


S1M10000035E12 


Staphylococcus aureus 


2935 


S1M10000035F03 


Staphylococcus aureus 


2936 


S1M10000035F04 


Staphylococcus aureus 


2937 


S1M10000035F09 


Staphylococcus aureus 


2938 


S1M10000035F12 


Staphylococcus aureus 


2939 


S1M10000035G02 


Staphylococcus aureus 


2940 


S1M1O000035GO9 


Staphylococcus aureus 


2941 


S1M10000035G11 


Staphylococcus aureus 


2942 


S1M10000035G12 


Staphylococcus aureus 


2943 


S1M10000035H01 


Staphylococcus aureus 


2944 


S1M10000035H07 


Staphylococcus aureus 


2945 


S1M10000035H08 


Staphylococcus aureus 


2946 


S1M1 000003 5H09 


Staphylococcus aureus 


2947 


S1M10000035H10 


Staphylococcus aureus 


2948 


S1M10000035H11 


Staphylococcus aureus 


2949 


S1M10000036A02 


Staphylococcus aureus 


2950 


S1M10000036A03 


Staphylococcus aureus 


2951 


S1M10000036A04 


Staphylococcus aureus 


| 2952 


S1M10000036A05 


Staphylococcus aureus 


2953 


S1M10000036A08 


Staphylococcus aureus 


2954 


S1M10000036A11 


Staphylococcus aureus 


2955 


S1M10000036A12 


Staphylococcus aureus 


2956 


S1M10000036B04 


Staphylococcus aureus 


2957 


S1M10000036B06 


Staphylococcus aureus 
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2958 


S1M10000036B07 


Staphylococcus aureus 


2959 


S1M10000036B08 


Staphylococcus aureus 


2960 


S1M10000036B11 


Staphylococcus aureus 


2961 


S1M10000036B12 


Staphylococcus aureus 


2962 


S1M10000036C01 


Staphylococcus aureus 


2963 


S1M10000036C03 


Staphylococcus aureus 


2964 


S1M10000036C04 


Staphylococcus aureus 


2965 


S1M10000036C05 


Staphylococcus aureus 


2966 


S1M10000036C06 


Staphylococcus aureus 


2967 


S1M10000036C07 


Staphylococcus aureus 


2968 


S1M10000036C09 


Staphylococcus aureus 


2969 


S1M10000036C10 


Staphylococcus aureus 


2970 


S1M10000036D02 


Staphylococcus aureus 


2971 


S1M10000036D03 


Staphylococcus aureus 


2972 


S1M10000036D06 


Staphylococcus aureus 


2973 


S1M10000036D08 


Staphylococcus aureus 


2974 


S1M10000036D10 


Staphylococcus aureus 


2975 


S1M10000036D11 


Staphylococcus aureus 


2976 


S1M10000036D12 


Staphylococcus aureus 


2977 


S1M10000036E06 


Staphylococcus aureus 


2978 


S1M10000036E08 


Staphylococcus aureus 


2979 


S1M10000036E11 


Staphylococcus aureus 


2980 


S1M10000036F06 


Staphylococcus aureus 


2981 


S1M10000036F07 


Staphylococcus aureus 


2982 


S1M10000036F08 


Staphylococcus aureus 


2983 


S1M10000036F09 


Staphylococcus aureus 


2984 


S1M10000036F10 


Staphylococcus aureus 




S1M10000036F11 


Staphylococcus aureus 


2986 


S1M10000036G03 


Staphylococcus aureus 


\ 2987 


S1M10000036G07 


Staphylococcus aureus 


2988 


S1M10000036G08 


Staphylococcus aureus 


2989 


S1M10000036G11 


Staphylococcus aureus 


2990 


S1M10000036H01 


Staphylococcus aureus 


2991 


S1M10000036H02 


Staphylococcus aureus 


L 2992 


S1M10000036H03 


Staphylococcus aureus 


2993 


S1M10000036H04 


Staphylococcus aureus 


2994 


S1M10000036H05 


Staphylococcus aureus 


2995 


S1M10000036H06 


Staphylococcus aureus 


2996 


S1M10000036H08 


Staphylococcus aureus 


2997 


S1M10000036H11 


Staphylococcus aureus 


2998 


S1M10000037A02 


Staphylococcus aureus 
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2999 


S1M10000037A03 


Staphylococcus aureus 


3000 


S1M10000037A06 


Staphylococcus aureus 


3001 


S1M10000037A08 


Staphylococcus aureus 


3002 


S1M10000037A09 


Staphylococcus aureus 


3003 


S1M10000037A11 


Staphylococcus aureus 


3004 


S1M10000037A12 


Staphylococcus aureus 


3005 


S1M10000037B03 ! 


Staphylococcus aureus 


3006 


S1M10000037B04 


Staphylococcus aureus 


3007 


S1M1 000003 7B05 


Staphylococcus aureus 


3008 


S1M10000037B06 


Staphylococcus aureus 


3009 


S1M10000037B07 


Staphylococcus aureus 


3010 


S1M10000037B08 


Staphylococcus aureus 


3011 


S1M10000037B10 


Staphylococcus aureus 


3012 


S1M10000037B11 


Staphylococcus aureus 


3013 


S1M10000037B12 


Staphylococcus aureus 


3014 


S1M10000037C05 


Staphylococcus aureus 


3015 


S1M10000037C06 


Staphylococcus aureus 


3016 


S1M10000037C07 


Staphylococcus aureus 


3017 


S1M10000037C08 


Staphylococcus aureus 


3018 


S1M10000037C09 


Staphylococcus aureus 


3019 


S1M10000037C10 


Staphylococcus aureus 


3020 


S1M10000037D04 


Staphylococcus aureus 


3021 


S1M10000037D05 


Staphylococcus aureus 


3022 


S1M10000037D06 


Staphylococcus aureus 


3023 


S1M1 000003 7D09 


Staphylococcus aureus 


3024 


S1M10000037D12 


Staphylococcus aureus 


3025 


S1M10000037E02 


Staphylococcus aureus 


3026 


S1M10000037E03 


Staphylococcus aureus 


3027 


S1M10000037E06 


Staphylococcus aureus 


3028 


S1M10000037E08 


Staphylococcus aureus 


3029 


S1M10000037E09 


Staphylococcus aureus 


3030 


S1M10000037E10 


Staphylococcus aureus 


3031 


S1M10000037E11 


Staphylococcus aureus 


3032 


S1M10000037E12 


Staphylococcus aureus 


3033 


S1M10000037F02 


Staphylococcus aureus 


3034 


S1M10000037F03 


Staphylococcus aureus 


3035 


S1M10000037F04 


Staphylococcus aureus 


3036 


S1M10000037F05 


Staphylococcus aureus 


3037 


S1M10000037F06 


Staphylococcus aureus . 


3038 


S1M10000037F07 


Staphylococcus aureus 


3039 


S1M10000037F08 


Staphylococcus aureus 
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3040 


S1M10000037F09 

kJ ll'A X WWW*/ /X 


Staphylococcus aureus 


-J V/~ X 


S1M10000037F10 


Staphylococcus aureus 


3042 


S1M10000037G01 


Staphylococcus aureus 


3043 


S1M10000037G02 

kJ A1T11 WWwWW^J / V-*w*rf j 


Staphylococcus aureus 


5044 


S1M10000037G03 ! 


Staphylococcus aureus 


5045 


S1M10000037G06 


Staphylococcus aureus 


5046 


S1M10000037G07 


Staphylococcus aureus 


5047 

jut / 


S1M10000037G08 


Staphylococcus aureus 


5048 


S1M10000037G10 ! 


Staphylococcus aureus 


5049 


S 1 M 1 000003 7H02 


Staphylococcus aureus 


5050 


S1M10000037H03 

O X IV J. X VVs V W»f / 


Staphylococcus aureus 


5051 


S1M10000037H05 


Staphylococcus aureus 


3052 


S1M10000037H07 


Staphylococcus aureus 


5053 


S1M10000037H08 


Staphylococcus aureus 


5054 


S1M10000037H09 

LJ XXVXX VWWaa » I 1AV/^ 


Staphylococcus aureus 


3055 


S1M10000037H11 

kJ llrll WWW Ww*^ # A ^ -* 


Staphylococcus aureus 


5056 


S1M10000038A04 

U X XVX X V WW*/ V* * w » 


Staphylococcus aureus 


5057 


S1M1 0000038 A07 

L_J UTil WWWWW***VA Aw * 


Staphylococcus aureus 


5058 


S1M10000038A08 

^/ i 1TX X W WW W W*/ wi aw v 


Staphylococcus aureus 


5059 

JUJ7 


S1M10000038A09 

U X XVX X V W W«/ V* xv«^ 


Staphylococcus aureus 


5060 


S1M1 000003 8A11 

kj X XVX X \1W WWaS Ui XXX 


Staphylococcus aureus 


5061 


S1M10000038A12 

kj XXVX X V W W«/ W.X 


Staphylococcus aureus 


5062 


S1M10000038B01 

u x i"i x wv w« » « * 


Staphylococcus aureus 


5065 


S1M10000038B03 


Staphylococcus aureus 


5064 


S1M10000038B07 

U XXVX X V w w«/ uw * 


Staphylococcus aureus 


5065 


S1M10000038B08 

kJ XXVX X WV/ W»» UJ7WU 


Staphylococcus aureus 


5066 


S1M10000038B09 

LJ XXVX X WVWa^WA* 


Staphylococcus aureus 


5067 


S1M10000038B12 

kJ 1 1VX x VV/VW— 'UW A*' 


Staphylococcus aureus 


5068 


S1M10000038C01 


Staphylococcus aureus 


5069 


1 Ml 000003 8C02 


Staphylococcus aureus 


5070 


<slM1 000003 8C06 


Staphylococcus aureus 


3071 


S1M10000038C08 


Staphylococcus aureus 


3072 


S1M10000038C10 


Staphylococcus aureus 


3073 


S1M10000038C11 


Staphylococcus aureus 


3074 


S1M10000038C12 


Staphylococcus aureus 


3075 


S1M10000038D02 


Staphylococcus aureus 


3076 


S1M10000038D05 


Staphylococcus aureus 


3077 


S1M10000038D07 


Staphylococcus aureus 


3078 


S1M10000038D08 


Staphylococcus aureus 


3079 


S1M10000038D09 


Staphylococcus aureus 


3080 


S1M10000038D10 


Staphylococcus aureus 



398 



WO 02/086097 



PC17US02/03987 



SeqID 


Clone name 


Organism 


3081 


S1M10000038DU 


Staplrylococcus aureus 


3082 


S1M10000038D12 


Staphylococcus aureus 


3083 


S1M10000038E01 


Staphylococcus aureus 


3084 


S1M10000038E02 


Staphylococcus aureus 


3085 


S1M10000038E03 


Staphylococcus aureus 


3086 


S1M10000038E04 


Staphylococcus aureus 


3087 


S1M10000038E05 


Staphylococcus aureus 


3088 


S1M10000038E06 


Staphylococcus aureus 


3089 


S1M10000038E07 


Staphylococcus aureus 


3090 


S1M10000038E10 


Staphylococcus aureus 


3091 


S1M10000038E12 


Staplrylococcus aureus 


3092 


S1M10000038F03 


Staphylococcus aureus 


3093 


S1M10000038F04 


Staphylococcus aureus 


3094 


S1M10000038F05 


Staphylococcus aureus 


3095 


S1M10000038F06 


Staphylococcus aureus 


3096 


S1M10000038F08 


Staphylococcus aureus 


3097 


S1M10000038F09 


Staphylococcus aureus 


3098 


S1M10000038F10 


Staphylococcus aureus \ 


3099 


S1M10000038F11 


Staphylococcus aureus 


3100 


S1M10000038F12 


Staphylococcus aureus 


3101 


S1M10000038G01 


Staphylococcus aureus 


3102 


S1M10000038G03 


Staphylococcus aureus 


3103 


S1M10000038G04 


Staphylococcus aureus 


3104 


S1M10000038G06 


Staphylococcus aureus 


3105 


S1M10000038G08 


Staphylococcus aureus 


3106 


S1M10000038G10 


Staphylococcus aureus 


3107 


S1M10000038G11 


Staphylococcus aureus 


3108 


S1M10000038G12 


Staphylococcus aureus 


3109 


S1M10000038H03 


Staphylococcus aureus 


3110 


S1M10000038H07 


Staphylococcus aureus 


3111 


S1M10000038H09 


Staphylococcus aureus 


3112 


S1M10000038H11 


Staphylococcus aureus 


3113 


S1M10000039A02 


Staphylococcus aureus 


3114 


S1M10000039A05 


Staphylococcus aureus 


3115 


S1M10000039A07 


Staphylococcus aureus 


3116 


S1M1 0000039 A08 


Staphylococcus aureus 


3117 


S1M10000039A11 


Staphylococcus aureus 


3118 


S1M10000039A12 


Staphylococcus aureus 


3119 


S1M10000039B02 


Staphylococcus aureus 


3120 


S1M10000039B06 


Staphylococcus aureus 


3121 


S1M10000039B07 


Staphylococcus aureus 
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3122 


S1M10000039B10 


Staphylococcus aureus 


3123 


S1M10000039B12 


Staphylococcus aureus 


3124 


S1M10000039C04 


Staphylococcus aureus 


3125 


S1M10000039C06 


Staphylococcus aureus 


1196 


S1M10000039C07 

J X -LVX 1 VvvwvJ S \— ' w » 


Staphylococcus aureus 


1197 


S1M10000039C08 


Staphylococcus aureus 


1198 


S 1 Ml 0000039C09 

\J X1VX X \J\J\J\J\JmJ J\^\J S 


Staphylococcus aureus 


119Q I 


S1M10000039C10 

X XVX X WW WWW** ✓ >»/ A V 


Staphylococcus aureus 


1110 


S1M10000039C11 

O X -LVX X \J\J\J\J\f *J S V-' X X 


Staphylococcus aureus 


1131 

i J X J X 


S1M10000039D02 


Staphylococcus aureus 


1112 


S 1 M 1 000003 9D09 

IJ X XVX X WWW \J*J S 1~*\J.S 


Staphylococcus aureus 


1113 


S1M10000039D10 


Staphylococcus aureus 


1114 


S1M10000039E01 

VJ X XVX X W W V W V «/ ✓ V A 


Staphylococcus aureus 


1115 


S1M10000039E08 


Staphylococcus aureus 


1116 


S1M10000039E09 


Staphylococcus aureus 


1137 


S1M10000039E10 


Staphylococcus aureus 


3138 


S1M1OOOO039E11 


Staphylococcus aureus 


3139 

-J X ~J J 


S1M10000G39F02 


Staphylococcus aureus 


1140 


S1M1O000039FO3 

ij x XVX X WW ww v«^^x v/«^ 


Staphylococcus aureus 


3141 


S1M10000039F05 


Staphylococcus aureus 


3142 


S1M1OO00039F07 


Staphylococcus aureus 


3143 


S1M1OO0O039FO8 


Staphylococcus aureus 


3144 


S1M10000039F09 

X XVX X W %/W«# ^X V ✓ 


Staphylococcus aureus 


1145 


S1M1O0O0039F10 

O XiYX X ww \JW\JmJJ± xw 


Staphylococcus aureus 




S1M10000039F12 


Staphylococcus aureus 


3147 

J X*T / 


S1M10000039G03 

X XVX XWWWWW«*^ v W 


Staphylococcus aureus 


3148 


S 1M10000039G04 

VJ X XVX X W WWWW«*^ Vi* w * 


Staphylococcus aureus 


1140 

j x*ry 


SI Ml 000003 9G07 

O X 1VX X UwWV/J/vJv ' 


Staphylococcus aureus 


3150 

JlJv 


S1M10000039G10 

VJ X XVX X wUvvwJ x w 


Staphylococcus aureus 




S1M10000039H02 

O X XVX X wUwvvJ /liU» 


Staphylococcus aureus 




SI Ml 000003 9H03 

VJ X 1VX X UvUwvJ/llwJ 


Staphylococcus aureus 


3153 


S1M10000039H04 


Staphylococcus aureus 


3154 


S1M10000039H06 


Staphylococcus aureus 


3155 


S1M10000039H07 


Staphylococcus aureus 


3156 


S1M10000039H08 


Staphylococcus aureus 


3157 


S1M10000040A04 


Staphylococcus aureus 


3158 


S1M10000040A05 


Staphylococcus aureus 


3159 


S1M10000040A07 


Staphylococcus aureus 


3160 


S1M10000040A08 


Staphylococcus aureus 


3161 


S1M10000040A10 


Staphylococcus aureus 


| 3162 


S1M10000040A11 


Staphylococcus aureus 
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3163 

•J 1UJ 


S1M10000040R01 

O 1 XVX X \J\J\J\J\J*T\JU\J X 


Stanhvlococcus aureus 


3164 


S 1 M 1 0000040R03 


Stanhvlococcus aureus 


316^5 


S1M10000040B07 


Stanhvlococcus aureus 




S1M10000040R1 1 


Stanhvlococcus aurpu? 


3167 


S1 1 M 1 0000040P03 


Stanhvlococcus aureus 


3168 


s i mi 0000040004 


Stanhvlococcus aureus 




si mi ooooo4oros 




3170 


S1 Ml 0000040P06 


Stnnhvlnrnmis nurpus 

U(U£/r vlft} lAlAI CI40 


3171 


S 1 Ml 0000040P07 


Stanhvlococcus aureus 


3179 


ciMi 0000040PO8 


Sinnhvlncarcus aureus 


3173 


S 1 Ml 0000040P 1 0 


Stnnhvlnrnccus aurpus 


3174 


S1M10000040C1 1 


Stanhvlococcus aureus 


317^ 


S1M10000040D01 


Stanhvlococcus aureus 


3176 


SI Ml 0000040D03 


Stanhvlococcus aureus 


3177 


SI Ml 0000040D08 


Stanhvlococcus aureus 


3178 


S1M10000040D09 


Stanhvlococcus aureus 


31 79 

Jl / 7 


S1M10000040D11 

Vj X XVX X Vy v/ UUVtuL/ 1 X 


Stanhvlococcus aureus 


3180 


SI M1 0000040E01 


Stanhvlococcus aureus 


3181 


SI Ml 0000040E02 

O X XVX X vwUUwTV/XjUXi 


Stanhvlococcus aureus 


3182 


S1M10000040E04 

U XXVX X wvvvwTuLjUT 


Stanhvlococcus aureus 


3183 


S 1 M 1 0000040F05 

D X XVX 1 WUuv"ui-'Vw' 


Stanhvlococcus aureus 


3184 


S1M10000040E06 

O X 1VXX UV/vvVrtulvwv 


Stanhvlococcus aureus 


3185 


S1M10000040E07 

LJ X XVX 1 WU\/vV~V/Xv\/ f 


Stanhvlococcus aureus 


3186 


S1M10000040E09 


Stanhvlococcus aureus 


3187 


S1M10000040E10 ! 

d x xvx x vuvuvnuju i v 


Stanhvlococcus aureus 


3188 


S1M10000040F11 

O X XVX X UV/VUU*TU1j X X 


Stanhvlococcus aureus 


3189 


S1M10000040F12 

LJ I XVX X VUV/l/l/TVXv X Jir 


St/inhvlococcus aureus 


3190 

■J lyu 


S 1 M 1 0000040F01 

O XXVX X \J\J\J\J V/*TV/X VI 


Stanhvlococcus aureus 


3191 


S1 M1 0000040F02 


Stanhvlococcus aureus 


3192 


SI Ml 0000040F03 

0 1 XVXX UUUUuHVr UJ 


Stnnhvlncoccus aureus 


3193 


SI M1 0000040F04 


Stanhvlococcus aureus 

U litis ft JftvbvwbHu Ww w 


3194 


S1M10000040F05 


Staphylococcus aureus 


3195 


S1M10000040F06 


Staphylococcus aureus 


3196 


S1M10000040F08 


Staphylococcus aureus 


3197 


S1M10000040F09 


Staphylococcus aureus 


3198 


S1M10000040F12 


Staphylococcus aureus 


3199 


S1M10000040G01 


Staphylococcus aureus 


. 3200 


S1M10000040G02 


Staphylococcus aureus 


3201 


S1M10000040G04 


Staphylococcus aureus 


3202 


S1M10000040G07 


Staphylococcus aureus 


3203 


S1M10000040G08 


Staphylococcus aureus 
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3204 


S1M10000040G12 


Staphylococcus aureus 


3205 


S1M10000040H02 


Staphylococcus aureus 


3206 


S1M10000040H03 


Staphylococcus aureus 


3207 


SIM10000040H04 


Staphylococcus aureus 


3208 


S1M10000040H05 


Staphylococcus aureus 


3209 


S1M10000040H07 


Staphylococcus aureus 


3210 


S1M10000040H10 


Staphylococcus aureus 


3211 


S1M10000041A03 


Staphylococcus aureus 


3212 


S1M10000041B02 


Staphylococcus aureus 


3213 


S1M10000041B03 


Staphylococcus aureus 


3214 


S1M10000041B05 


Staphylococcus aureus 


3215 


S1M10000041B06 


Staphylococcus aureus 


3216 


S1M10000041B07 


Staphylococcus aureus 


3217 


S1M10000041B12 


Staphylococcus aureus 


3218 


S1M10000041C08 


Staphylococcus aureus 


3219 


S1M10000041C10 


Staphylococcus aureus 


3220 


S1M10000041C11 


Staphylococcus aureus 


3221 


S1M1 000004 1D06 


Staphylococcus aureus 


^222 


S1M10000041D07 


Staphylococcus aureus 


3223 


S1M10000041D08 


Staphylococcus aureus 




S1M10000041D10 

kj X X'A X \J\J \J V V * X 4L w 


Staphylococcus aureus 


^225 


S1M10000041D12 


Staphylococcus aureus 




S1M10000041E03 


Staphylococcus aureus 


3227 


S1M10000041E06 


Staphylococcus aureus 


3228 


S1M10000041E09 

L_v X A rl X V WW WW » V 


Staphylococcus aureus 


3229 


S1M10000041E12 


Staphylococcus aureus 


3230 


S1M10000041F03 


Staphylococcus aureus 


3231 


S1M10000041F11 


Staphylococcus aureus 


3232 


S1M10000041F12 


Staphylococcus aureus 


3233 


S1M10000041G01 

l— J X X ▼ X> X V W W v ■ w a. 


Staphylococcus aureus 


3234 


S1M10000041G06 


Staphylococcus aureus 


3235 


S1M10000041G08 


Staphylococcus aureus 


3236 


S1M10000041G10 


Staphylococcus aureus 


3237 


S1M10000041G11 


Staphylococcus aureus 


3238 


S1M10000041H01 


Staphylococcus aureus 


3239 


S1M10000041H04 


Staphylococcus aureus 


3240 


S1M10000041H05 


Staphylococcus aureus 


3241 


S1M10000041H07 


Staphylococcus aureus 


3242 


S1M10000041H08 


Staphylococcus aureus 


3243 


S1M10000041H09 


Staphylococcus aureus 


3244 


S1M10000042A04 


Staphylococcus aureus 
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3245 


S1M10000042A05 


Staphylococcus aureus 


3246 


S1M10000042A06 


Staphylococcus aureus 


3247 


S1M10000042A07 


Staphylococcus aureus 


3248 


S1M10000042A09 


Staphylococcus aureus 


3249 


S1M10000042A11 


Staphylococcus aureus 


3250 


S1M10000042A12 


Staphylococcus aureus 


3251 


S1M10000042B02 


Staphylococcus aureus 


3252 


S1M10000042B03 


Staphylococcus aureus 


3253 


S1M10000042B06 


Staphylococcus aureus 


3254 


S1M10000042B07 


Staphylococcus aureus 


3255 


S1M10000042B08 


Staphylococcus aureus 


3256 


S1M10000042B09 


Staphylococcus aureus 


3257 


S1M10000042B10 


Staphylococcus aureus 


3258 


S1M10000042B11 


Staphylococcus aureus 


3259 


S1M10000042B12 


Staphylococcus aureus 


3260 


S1M10000042C02 


Staphylococcus aureus 


3261 


S1M10000042C06 


Staphylococcus aureus 


3262 


S1M10000042C10 


Staphylococcus aureus 


3263 


S1M10000042C11 


Staphylococcus aureus 


3264 


S1M10000042D04 


Staphylococcus aureus 


3265 


S1M10000042D07 


Staphylococcus aureus 


3266 


S1M10000042D10 


Staphylococcus aureus 


3267 


S1M10000042D11 


Staphylococcus aureus 


3268 


S1M10000042E03 


Staphylococcus aureus 


3269 


S1M10000042E06 


Staphylococcus aureus 


3270 


S1M10000042E08 


Staphylococcus aureus 


3271 


S1M10000042F01 


Staphylococcus aureus 


3272 


S1M10000042F02 


Staphylococcus aureus 


3273 


S1M10000042F05 


Staphylococcus aureus 


3274 


S1M10000042F06 


Staphylococcus aureus 


3275 


S1M10000042F08 


Staphylococcus aureus 


3276 


S1M10000042F09 


Staphylococcus aureus 


3277 


S1M10000042F10 


Staphylococcus aureus 


3278 


S1M10000042F11 


Staphylococcus aureus 


3279 


S1M10000042G01 


Staphylococcus aureus 


3280 


S1M10000042G03 


Staphylococcus aureus 


3281 


S1M10000042G08 


Staphylococcus aureus 


3282 


S1M10000042G09 


Staphylococcus aureus 


3283 


S1M10000042G12 


Staphylococcus aureus 


3284 


S1M10000042H05 


Staphylococcus aureus 


3285 


S1M10000042H07 


Staphylococcus aureus 
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3986 


*51M1OOO0042Hl 1 


Stanhvlococcus aureus 


7987 


^ 1 M 1 0000047 A02 


Stanhvlococcus aureus 


7988 


^1 M1 0000043 A03 


Staphylococcus aureus 


7980 


^ 1 Ml 0000043 A04 


Stanhvlococcus aureus 


7900 


9 1 M 1 0000043 A06 


Stanhvlococcus aureus 


7901 


<3 1 M1 0000043 A07 


Stanhvlococcus aureus 


79Q9 


^11 M1 0000047 AOS 


Stanhvlococcus aureus 


7907 


91M1 0000047 A10 


Stanhvlococcus aureus 


7904 


91M10000043A1 1 


Stanhvlococcus aureus 


7905 


^ 1M 1 0000043 A 1 2 


Staphylococcus aureus 


790^ 


<5 1 M 1 0000043B0 1 


Stnnhvlncnccus aureus 


7907 


^ 1 Ml 0000043B02 


Stanhvlococcus aureus 


7908 


<?1M10000043B07 


Stanhvlococcus aureus 


7900 


^ 1 M1 O0O0O43B08 


Stanhvlococcus aureus 


7700 


^ 1 Ml O0O004.3B09 


Stanhvlococcus aureus 


7701 


Q1M1 0000043 B 1 0 


Stanhvlococcus aureus 


7709 


9 1 Ml 0000043B 1 2 


Staphylococcus aureus 


7707 


<s 1 M 1 0000043 C02 


Stanhvlococcus aureus 


770A 


^1M1 0000043C07 


Stanhvlococcus aureus 


7705 


91M10000043C1 1 


Stanhvlococcus aureus 


770£ 


cimi 0000043P12 


Stanhvlococcus aureus 


7707 


qiMi 00O0O43D0 1 


Stanhvlococcus aureus 


770ft 


Q1 Ml OOO0O43D09 


Stanhvlococcus aureus 


770Q 


^11 Ml 0000043D04 


Stanhvlococcus aureus 


771 0 


^1M1 0000043D10 


Staphylococcus aureus 


771 1 


<S 1 M 1 0000043D 1 2 


Staphylococcus aureus 


7719 


^1 M1 0000043F02 


Stanhvlococcus aureus 


771 7 


cmi 0000043T*03 


Stanhvlococcus aureus 


7714 


oia/ti 0000043F 05 


KtanhvloForcus aureus 


771 5 


cmi 0000043 F 07 


Stanhvlococcus aureus 


771 f\ 


qiui 0000043F0R 


Stanhvlococcus aureus 


3317 


S1M100OO043E1O 


Staphylococcus aureus 


3318 


S1M10000043E11 


Staphylococcus aureus 


3319 


S1M10000043E12 


Staphylococcus aureus 


3320 


S1M10000043F01 


Staphylococcus aureus 


3321 


S1M10000043F05 


Staphylococcus aureus 


3322 


SIM10000043F07 


Staphylococcus aureus 


3323 


S1M10000043F08 


Staphylococcus aureus 


3324 


S1M10000043F09 


Staphylococcus aureus 


3325 


S1M10000043G01 


Staphylococcus aureus 


3326 


S1M10000043G04 


Staphylococcus aureus 
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3327 


S1M10000043G05 


Staphylococcus aureus 


3328 


S1M10000043G09 


Staphylococcus aureus 


3329 


S1M10000043G10 


Staphylococcus aureus 


3330 


S1M10000043H01 


Staphylococcus aureus 


3331 


S1M10000043H03 


Staphylococcus aureus 


3332 


S1M10000043H04 


Staphylococcus aureus 


3313 


S1M10000043H05 


Staphylococcus aureus 


3334 ! 


S1M10000043H06 


Staphylococcus aureus 


331S 
jjjj 


S1M10000043H09 


Staphylococcus aureus 


3336 

JJJU 


S1M10000043H10 


Staphylococcus aureus 


3337 
j j j / 


S1M10000043H11 


Staphylococcus aureus 


3338 

J J JO 


S1M1 0000044 A02 


Staphylococcus aureus 


3339 
jjj/ 


S1M10000044A06 


Staphylococcus aureus 


3340 

J J"T\J 


S1M10000044A08 


Staphylococcus aureus 


3341 


S1M10000044A09 


Staphylococcus aureus 


3342 

JJTA 


S1M10000044A11 


Staphylococcus aureus 


3343 

JJ*TJ 


S1M10000044A12 

11TJL1 WWV~ ■* **** 


Staphylococcus aureus 


3344 

JJTT 


S1M10000044B01 


Staphylococcus aureus 


3345 


S1M10000044B02 


Staphylococcus aureus 


3346 


S1M10000044B05 


Staphylococcus aureus 


3347 


S1M10000044B06 


Staphylococcus aureus 


3348 

jj~o 


S1M10000044B08 

htJ AXT-AXw^WW * p*^W 


Staphylococcus aureus 


3349 


S1M10000044B11 

Lj* X lTX X W V W w 1 ■ * * 


Staphylococcus aureus 


3350 


S1M10000044B12 


Staphylococcus aureus 


3351 
j j j * 


S1M10000044C04 


Staphylococcus aureus 


3352 
jjj*( 


S1M10000044C06 


Staphylococcus aureus 


3353 


S1M10000044C07 


Staphylococcus aureus 


3354 


S1M10000044C08 


Staphylococcus aureus 


3355 
jjjj 


S1M10000044C11 

U X XTX X WWW t * ^—S A A 


Staphylococcus aureus 


3356 

J J JU 


S1M10000044C12 

kj X XT JL X W W W T i V A mm 


Staphylococcus aureus 


3357 
j j j / 


S1M10000044D01 


Staphylococcus aureus 


3358 


S1M10000044D04 


Staphylococcus aureus 


3359 


S1M10000044D06 


Staphylococcus aureus 


3360 


S1M10000044D08 


Staphylococcus aureus 


3361 


S1M10000044D09 


Staphylococcus aureus 


3362 


S1M10000044D10 


Staphylococcus aureus 


3363 


S1M10000044D11 


Staphylococcus aureus 


3364 


S1M10000044D12 


Staphylococcus aureus 


3365 


S1M10000044E01 


Staphylococcus aureus 


3366 


S1M10000044E02 


Staphylococcus aureus 


3367 


S1M10000044E06 


Staphylococcus aureus 
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3368 


S1M10000044E07 


Staphylococcus aureus 


3369 


S1M10000044E09 


Staphylococcus aureus 


3370 


S1M10000044E10 


Staphylococcus aureus 


3371 


S1M10000044E11 


Staphylococcus aureus 


3372 


S1M10000044F02 

kJXXYXXWWw 1 li VX» 


Staphylococcus aureus 


3373 


S IM 1 0000044F06 

kJ X XVX lUUvV/UTTl W 


Staphylococcus aureus 


3374 


S1M10000044F08 

kJ 1. XVX X UuVWUTTi V*J 


Staphylococcus aureus 


337S 


S1M10000044F10 


Staphylococcus aureus 


3376 


S 1 M 1 0000044G02 

kJ 1 XVX X VA/WVvTTVJ V/a* 


Stanhvlococcus aureus 


3377 


S 1 M 1 0000044G05 

k_l 1 XVX X V/ W W r^VJ v/»^ 


Stanhvlococcus aureus 


3378 


S 1M 1 0000044G08 


Staphylococcus aureus 


3379 


S1M10000044G10 


Staphylococcus aureus 


3380 


S1M10000044G11 


Staphylococcus aureus 


3381 

,7~>0 1 


S1M10000044H06 

kJ 11Y1 X WWW « iXXW 


Stanhvlococcus aureus 


3382 


S 1 Ml 0000044H07 

kJ X XVX X WvWTTAlV/ / 


Stanhvlococcus aureus 


3383 


S1M10000044H08 


Stanhvlococcus aureus 


3384 


S 1M 1 0000044H09 

VJ XXVX X W WV I lllw/ 


Staphylococcus aureus 


3385 


S 1 Ml 0000044H1 0 

kJ X X V X X VWV/ V 1 IX XXV 


Staphylococcus aureus 


3386 


S1M10000044H11 

U X XVX X \S\S \J \J \J i i X X X X 


Stanhvlococcus aureus 


3387 


S 1M1 0000045 A02 


Stanhvlococcus aureus 


3388 


S1M10000045A06 


Stanhvlococcus aureus 


3389 

JJ07 


S1M1 0000045 A07 

kJ XXVX X UVWUT^AV / 


Stanhvlococcus aureus 


3390 


S1M1 0000045 A08 

kJ> XXVX X V/ W W • XW 


Stanhvlococcus aureus 


3391 


S 1M1 0000045 Al 2 

kJ XXTX X WW W~»** x x m* 


Staphylococcus aureus 


3392 


S1M10000045B01 

%J X XVX 1 v u W \J r X-* V/ X 


Staphylococcus aureus 


3393 


S1M10000045B02 

kJ XXVX X UwUwV/~JJJu*i 


Stanhvlococcus aureus 


3394 


S1M10000045B03 

kJ XXVX X V* \t\J\J\Jj <J U \J mJ 


Stanhvlococcus aureus 


3395 


S1M10000045B07 

kJ 1 XYX X WW \J~ *J U V/ » 


Stanhvlococcus aureus 


3396 


S1M10000045B10 

k7 X XVX X vWUU~JW X \I 


Stanhvlococcus aureus 


3397 


S1M10000045B11 

kJ XXVX X UvwUu~J X-J X X 


Stanhvlococcus aureus 


3398 


S1M10000045B12 

kJ X XVX X \J\J\J\J\r^mJU X *■» 


Stanhvlococcus aureus 


3399 


S1M10000045C02 


Staphylococcus aureus 


3400 


S1M10000045C03 


Staphylococcus aureus 


3401 


S1M10000045C04 


Staphylococcus aureus 


3402 


S1M10000045C05 


Staphylococcus aureus 


3403 


S1M10000045C07 


Staphylococcus aureus 


3404 


S1M10000045C09 


Staphylococcus aureus 


3405 


S1M10000045D01 


Staphylococcus aureus 


3406 ' 


S1M10000045D03 


Staphylococcus aureus 


3407 


S1M10000045D07 


Staphylococcus aureus 


3408 


S1M10000045D08 


Staphylococcus aureus 
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i 3409 


S1M10000045D09 


Staphylococcus aureus 


! 3410 


S1M10000045D10 


Staphylococcus aureus 


3411 


S1M10000045D11 


Staphylococcus aureus 


3412 


S1M10000045D12 


Staphylococcus aureus 


3413 


S1M10000045E04 


Staphylococcus aureus 


3414 


S1M10000045E05 


Staphylococcus aureus 


3415 


S1M10000045E08 


Staphylococcus aureus 


3416 


S1M10000045E09 


Staphylococcus aureus 


3417 


S1M10000045E10 


Staphylococcus aureus 


! 3418 


S1M10000045E11 


Staphylococcus aureus 


3419 


S1M10000045E12 


Staphylococcus aureus 


3420 


S1M10000045F04 


Staphylococcus aureus 


| 3421 


S1M10000045F05 


Staphylococcus aureus 


3422 


S1M10000045F08 


Staphylococcus aureus 


3423 


S1M10000045F11 


Staphylococcus aureus 


3424 


S1M1O000045F12 


Staphylococcus aureus 


3425 


S1M1O000045G03 


Staphylococcus aureus 


3426 


S1M10000045G06 


Staphylococcus aureus 


3427 


S1M10000045G07 


Staphylococcus aureus 


3428 


S1M10000045G08 


Staphylococcus aureus 


3429 


S1M10000045G10 


Staphylococcus aureus 


3430 


S1M10000045G12 


Staphylococcus aureus 


3431 


S1M10000045H06 


Staphylococcus aureus 


3432 


S1M10000045H10 


Staphylococcus aureus 


3433 


S1M10000045H11 


Staphylococcus aureus 


3434 


S1M10000046A03 


Staphylococcus aureus 


3435 


S1M10000046A04 


Staphylococcus aureus 


3436 


S1M10000046A06 


Staphylococcus aureus 


3437 


S1M10000046A08 


Staphylococcus aureus 


3438 


S1M10000046A09 


Staphylococcus aureus 


3439 


S1M10000046A11 


Staphylococcus aureus 


3440 


S1M10000046A12 


Staphylococcus aureus 


3441 


S1M10000046B01 


Staphylococcus aureus 


3442 


S1M10000046B03 


Staphylococcus aureus 


3443 


S1M10000046B04 


Staphylococcus aureus 


3444 


S1M10000046B05 


Staphylococcus aureus 


3445 


SIM10000046B07 


Staphylococcus aureus 


3446 


S1M10000046B08 


Staphylococcus aureus 


3447 


S1M10000046B09 


Staphylococcus aureus 


3448 


S1M10000046B11 


Staphylococcus aureus 


3449 


S1M10000046B12 


Staphylococcus aureus 
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3450 


S1M10000046C02 


Staphylococcus aureus 


3451 


S1M10000046C04 


StQDhvlo coccus aureus 


3452 


S1M10000046C05 


Staphylococcus aureus 


3453 


S1M10000046C06 


Staphylococcus aureus 


3454 


S1M10000046C07 


Staphylococcus aureus 


3455 


S1M10000046C08 


Staphylococcus aureus 


3456 


S1M10000046C11 


Staphylococcus aureus 


3457 


S1M10000046C12 


Staphylococcus aureus 


3458 


S1M10000046D01 


Staphylococcus aureus 


3459 


S1M10000046D02 


Staphylococcus aureus 


3460 


S1M10000046D03 


Staphylococcus aureus 


3461 


S1M10000046D04 


Staphylococcus aureus 


3462 


S1M10000046D05 


Staphylococcus aureus 


3463 


S1M10000046D08 


Staphylococcus aureus 


3464 


S1M10000046D09 


Staphylococcus aureus 


3465 


S1M10000046D10 


Staphylococcus aureus 


3466 


S1M10000046D11 


Staphylococcus aureus 


3467 


S1M10000046D12 


Staphylococcus aureus 


3468 


S1M10000046E01 


Staphylococcus aureus 


3469 


S1M10000046E02 


Staphylococcus aureus 


3470 


S1M10000046E04 


Staphylococcus aureus 


3471 


S1M10000046E07 


Stanhvlococcus aureus 


3472 


S1M10000046E08 


Stauhvlococcus aureus 


3473 


S1M10000046E10 


Staphylococcus aureus 


3474 


S1M10000046F01 

fcVA*"-A*WWWV i V A WA 


Staphylococcus aureus 


3475 


S1M10000046F02 


Staphylococcus aureus 


3476 


S1M10000046F05 


Staphylococcus aureus 


3477 


S1M10000046F06 


Staphylococcus aureus 


3478 


S1M10000046F08 


Stavhvlococcus aureus 


3479 


S1M10000046F09 


Staphylococcus aureus 


3480 


S1M10000046F10 


Staphylococcus aureus 


3481 


S1M10000046F12 


Staphylococcus aureus 


3482 


S1M10000046G01 


Staphylococcus aureus 


3483 


SIM10000046G02 


Staphylococcus aureus 


3484 


S1M10000046G03 


Staphylococcus aureus 


3485 


S1M10000046G04 


Staphylococcus aureus 


3486 


S1M10000046G07 


Staphylococcus aureus 


3487 


S1M10000046G09 


Staphylococcus aureus 


3488 


S1M10000046G10 


Staphylococcus aureus 


3489 


S1M10000046H01 


Staphylococcus aureus 


3490 


S1M10000046H10 


Staphylococcus aureus 
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3491 


S1M10000047A03 


Staphylococcus aureus 


3492 


S1M10000047A04 


Staphylococcus aureus 


3493 


S1M10000047A05 


Staphylococcus aureus 


3494 


S1M1 0000047 A06 


Staphylococcus aureus 


3495 


S1M10000047A07 


Staphylococcus aureus 


3496 


S1M10000047A08 


Staphylococcus aureus 


3497 


S1M10000047A09 


Staphylococcus aureus 


3498 


S1M10000047A10 


Staphylococcus aureus 


3499 


S1M10000047A11 


Staphylococcus aureus 


3500 


S1M10000047A12 


Staphylococcus aureus 


3501 


S1M10000047B02 


Staphylococcus aureus 


3502 


S1M10000047B04 


Staphylococcus aureus 


3503 


S1M10000047B05 


Staphylococcus aureus 


3504 


S1M10000047B06 


Staphylococcus aureus 


3505 


S1M10000047B08 


Staphylococcus aureus 


3506 


S1M10000047B09 


Staphylococcus aureus 


3507 


S1M10000047B10 


Staphylococcus aureus 


3508 


S1M10000047B12 


Staphylococcus aureus 


3509 


S1M10000047C01 


Staphylococcus aureus 


3510 


S1M10000047C02 


Staphylococcus aureus 


3511 


S1M10000047C03 


Staphylococcus aureus 


3512 


S1M10000047C04 


Staphylococcus aureus 


3513 


S1M10000047C06 


Staphylococcus aureus 


3514 


S1M10000047C08 


Staphylococcus aureus 


3515 


S1M10000047C09 


Staphylococcus aureus 


3516 


S1M10000047C11 


Staphylococcus aureus 


3517 


S1M10000047C12 


Staphylococcus aureus 


3518 


S1M10000047D02 


Staphylococcus aureus 


3519 


S1M10000047D03 


Staphylococcus aureus 


3520 


S1M10000047D04 


Staphylococcus aureus 


3521 


S1M10000047D05 


Staphylococcus aureus 


3522 


S1M10000047D09 


Staphylococcus aureus 


3523 


S1M10000047D10 


Staphylococcus aureus 


3524 


S1M10000047D11 


Staphylococcus aureus 


3525 


S1M10000047D12 


Staphylococcus aureus 


3526 


S1M10000047E01 


Staphylococcus aureus 


3527 


S1M10000047E02 


Staphylococcus aureus 


3528 


S1M10000047E03 


Staphylococcus aureus 


3529 


S1M10000047E04 


Staphylococcus aureus 


3530 


S1M10000047E05 


Staphylococcus aureus 


3531 


S1M10000047E06 


Staphylococcus aureus 
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/"^lnn a nomp 
V^lUliC liollic 


fli*crciri icm 


J J JZ. 


<5 1 m i ooooo47Fos 




JJJJ 


mi ooooo47foq 


ulUjpfiyiC/CUCClia UWr&ua 




*iimiooooo47Fi o 






omi 0000047F1 i 


.^//m/f'i*//>/ , />/ , /*Ji^ nil folic 


J JJO 


<5 1 M 1 0000047F 1 9 

OllVll vUvVA/*t /JQ1Z 


utcipnytucooLUo uur&us 


J J J / 


^ 1 m i 0000047F09 


^tfiTilml f\/*f\f*f*n v /11 if 01 1 p 

oiuj//iyiucui>isiio uurtzus 


J J JO 


mi 000004 7F03 


\f/1fih\)I<lf*fiS*/*1JG SJ1 IfOI 1 c 

utujj/iyiucoociiij ciur&uo 


J Jjy 


oitui 0000047F04 


^tsmli'Mi /is*s\s*f*ii v sit j f/yi 1 c* 
ulUJjfiyiUCUCisUo iilAj&Uiy 


^S40 

J J*TV 


<5 1 mi 0000047F05 


yffrt n Ivwl nrTi/*/~i 1 v m ircn 1 e 
OlUJstiyiULUCi'iio UUftZUb 


JJHl 


<51 Ml 0000047F06 


oiUjjrtyiuisUUL>iiA uwrtzus 


^S49 

J J*tZ 


<si mi 0000047F07 


Ftinr\l\\}lf\r > r\/ > f > iic siiifoi i c 

uiujjfiyiucuucu^ uurtzub 


^43 
J J*rJ 


<51 M1 0000047F08 


lJlUJJfiyiUi,U{*i'lUJ UUrCUO 


Ts/M 
J J*r*r 


S 1 M 1 0000 047F09 


RtfiT\rt\}l nfTiff*!! p niif£yii p 
UlUJJ/iyiUOUL'(*l*C> UUr tzuo 


^45 
JJHJ 


<51 M1 0000047F1 0 


S!t finny tin /*fi/*/*ti c ni/r&iie 
kjtiAUriyiUl^VLrL-lttj UUr dHo 


JJnU 


5.1M10000047F1 1 




3547 

J J*r / 


91M10000047F12 


Uitljyi iyiL/L^UU^U»J LIL4I t- MJ 




55 1 M 1 00O0047G0 1 

O 1 IVl 1 UUUvvt / VJU 1 


.v/jnfiv//i/ , /5/ , nic /in fin j v 
IJlUyfiyiUisUUKsi+Ki UHf CMii 




5! 1 M 1 0000047 H09 


oiupnyiucocuuo uur&us 


J JJV 


Q 1 M 1 0000047004 


QiupnytuLuuLUb uu/truo 


3551 
J J j 1 


Q 1 M 1 0000047H05 
0 11V1 1 UUUuU^r / vJWJ 


CV/77-) Zj-i » 1 r\r*f\ r*s+i J c m if 01 1 c 

otupnyiococcuA uur&uo 


3559 
J J JZ 


omi 0000047 H06 
O IJyl 1 \j\j\J\J\J L T 1 \J\j\j 


oiupnyiucocciib c*nrciio 


3553 
JJJJ 


Q 1 Ml 0000047007 


oiupnytocuccuo uurcuo 


J JJ^f 


Q 1 M \ 0000047^0 £ 
0 1 IVl l UUUUU*t / vJUO 


Xr/lrtMAJI f\f*/\ S*/+tl O ft1IVi>1 ) P 

oiupnyiococcu^ uurtzua 


355^ 

JJJJ 


Q 1 M 1 0000047iflOQ 


^lt/yfiFf\>l r\r*s\s*/*ii 0 /7? if 01 1 c 

otupnyiucoccuo uur&iM 


JJJO 


ciAyfi 0000047^1 0 
0 1 IVl 1 UUUUU*f / 1 u 


oiupnyiococcus aureus 


3^7 
JJJ / 


Q 1 M 1 0000047TT03 

o i ivi i uuuuvj*t / nuj 


V//»n J//"!/" 1 /">/"• /*J i P /lit fOI I c 

oiupnyiucuLcua uiifcuj 


3558 

J J JO 


ciyi 0000047W04 
0 11V1 1 UUUvUH / Ilv*r 


V //7 *JT » />/^ J P fill f 01 1 Q 

diupfiyiut>UL(JUd uiAravib 


355Q 

j Djy 


Q 1 M 1 0000047W0 5 
0 11V1 IUuUvu*r / n\J J 


V//T M 1.7 /A) /"»/*> /"»/"»» / P flllf&IIQ 

oiupriyiucuuisUj ciw/cwo 


35£0 


^ 1 M1 0000047W0^ 


^//7n/ti^//>/*/i/ , /^i/p mifoi 1 p 

oiupnyiucuLCuo uwrcMj 


3561 

J JDi 


ctMl 0000047RO7 
o i ivi i u vUvu*t / ri\j / 


K?fnr\ /*i/*> r^nn 1 p sin f 01 1 p 

uiupriyiULut-cua uurtzWi 


J JDZ 


<31 M1 0000047 W0 R 
o i ivi i uu vuvh / nuo 


uiupnyiucuccuo uur&uo 


3563 


S1M10000047H09 


Staphylococcus aureus 


3564 


S1M10000047H11 


Staphylococcus aureus 


3565 


S1M10000048A02 


Staphylococcus aureus 


3566 


S1M10000048A03 


Staphylococcus aureus 


3567 


S1M10000048A04 


Staphylococcus aureus 


3568 


SIM10000048A05 


Staphylococcus aureus 


3569 


S1M10000048A06 


Staphylococcus aureus 


3570 


S1M10000048A07 


Staphylococcus aureus 


3571 


S1M10000048A09 


Staphylococcus aureus 


3572 


S1M10000048A10 


Staphylococcus aureus 
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3573 


S1M10000048A11 


Staphylococcus aureus 


3574 


S1M10000048A12 


Staphylococcus aureus 


3575 


S1M10000048B02 


Stapltylococcus aureus 


3576 


S1M10000048B05 


Staphylococcus aureus 


3577 


S1M10000048B08 


Staphylococcus aureus 


3578 


S1M10000048B10 


Staphylococcus aureus 


3579 


S1M10000048B11 


Staphylococcus aureus 


3580 


S1M10000048B12 


Staphylococcus aureus 


3581 


S1M10000048C01 


Staphylococcus aureus 


3582 


S1M10000048C02 


Staphylococcus aureus 


3583 


S1M10000048C03 


Staphylococcus aureus 


3584 


S1M10000048C05 


Staphylococcus aureus \ 


3585 


S1M10000048C06 


Staphylococcus aureus 


3586 


S1M10000048C07 


Staphylococcus aureus 


3587 


S1M10000048C08 


Staphylococcus aureus 


3588 


S1M10000048C09 

L«/ X XYX X \J W W ■ wx^ 


Staphylococcus aureus 


3589 


S1M10000048C11 

U X !▼ X X W \J V W » w ^> X * 


Staphylococcus aureus 


3590 


S1M10000048D02 

w X XtJL X WW w * v 


Staphylococcus aureus 


3591 


S1M10000048D08 


Staphylococcus aureus 


3592 

•J -J S A* 


S1M10000048D09 


Staphylococcus aureus 


3593 


S1M10000048D10 

L_J X lri, X WWW l ^ f li/ X V 


Staphylococcus aureus 


3594 


S1M10000048D12 


Staphylococcus aureus 


3595 


S1M10000048E02 

X XTX X \J \J W W^^ VArf W«* 


Staphylococcus aureus 


3596 


S1M10000048E03 


Staphylococcus aureus 


3597 


S1M10000048E04 

U X XTX Ivv VVV" N 4\J X 


Staphylococcus aureus 


3598 


S1M10000048E06 

kj x xt x x w \/ ww ■ vjw v w 


Staphylococcus aureus 


3599 


S1M10000048E07 

LJ X XTX X V W w W ■ W^rf W » 


Staphylococcus aureus 


3600 


S1M10000048E08 

X XTX X ww w W W^T v.x^ww 


Staphylococcus aureus 


3601 


S1M10000048E10 


Staphylococcus aureus 


3602 


S1M10000048F02 

kJ X X tX X V WW l \s 


Staphylococcus aureus 




91 Ml 0000048F07 


Staphylococcus aureus 


3604 


S1M10000048F08 


Staphylococcus aureus \ 


3605 


S1M10000048F09 


Staphylococcus aureus 


3606 


S1M10000048F11 


Staphylococcus aureus 


3607 


S1M10000048F12 


Staphylococcus aureus 


3608 


S1M10000048G02 


Staphylococcus aureus 


3609 


S1M10000048G03 


Staphylococcus aureus 


3610 


S1M10000048G04 


Staphylococcus aureus 


3611 


S1M10000048G05 


Staphylococcus aureus 


3612 


S1M10000048G07 


Staphylococcus aureus 


3613 


S1M10000048G10 


Staphylococcus aureus 
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SpnTD 
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1614. 


551 Ml 0000048G11 


Stanhvlococcus aureus 


161 s 


S 1 M 1 0000048HO 1 


Stanhvlococcus aureus 


1616 


55 1 Ml 0000048H02 


Stanhvlococcus aureus 


Jul / 


S1M10000048H03 


Stanhvlococcus aureus 


1618 


55 1 Ml 0000048H04 


Stanhvlococcus aureus 


1610 


S 1 Ml 0000048H05 


Stanhvlococcus aureus 


1670 


S 1 M1 0000048H07 

Lj 1 ATX A UvWU^UllU / 


Stanhvlococcus aureus 


1621 


S1M10000048H08 


Stanhvlococcus aureus 


1622 


S1M10000048H09 


Stanhvlococcus aureus 


1621 


S1M10000048H10 


Stanhvlococcus aureus 


1624. 


S1M10000048H1 1 

0 XAYXX WvyUtOil I X 


Stanhvlococcus aureus 


162S 


55 1 Ml 0000009E1 0 


Stanhvlococcus aureus 


1626 


SI Ml 0000001 F01 


Stanhvlococcus aureus 


1627 


S1M10000006B12 


Stanhvlococcus aureus 


1628 


55 1 Ml 0000001D09 


Stanhvlococcus aureus 


! 1629 


S1M10000001D11 

O A AYX 1. UVvvW li J-' A X 


Stanhvlococcus aureus 


1610 


S 1 M 1 0000003B07 

O I AYX X vv/VA/vv>/JJv/ / 


Stanhvlococcus aureus 


1611 


S1M1 0000002 A07 


Stanhvlococcus aureus 


1612 


S1M10000003F11 

xj LLV1.L\J\I\J\J\J\J+JJL Xi 


Stanhvlococcus aureus 


1611 


S 1 Ml 0000047C07 


Stanhvlococcus aureus 


1614 


551 Ml 000001 1F10 


Stanhvlococcus aureus 


161S 


SI Ml 000001 4D1 1 

O X1YX 1 VWvv X > A-V X X 


Stanhvlococcus aureus 


1616 


<51 Ml 00000 15F05 


Stanhvlococcus aureus 


1617 


S1M10000048D01 


Stanhvlococcus aureus 


1618 


s imi oooooi iroi 

O 1 IVX 1 \J\J\J\J\J 1 J. V^UJ 


Stanhvlococcus aureus 


161Q 


S1M1 000001 2F01 

O HYlAWWv AAfA VJ 


Stanhvlococcus aureus 

UlUA/r^ft/wUvUiJ MM/ tMO 


1640 


S 1 M1 0000002F07 


Stanhvlococcus aureus 


1641 


S 1 Ml OOO0048G0 1 


Stanhvlococcus aureus 


164? 


S 1 Ml 000000901 2 


Stanhvlococcus aureus 


164^ 


S1M1 00000 12D05 


Stanhvlococcu s aureus 


1644 


S 1 M1 00000 1 4D07 


Stanhvlococcus aureus 

AJ*MX//*y*l/s»t/l»t»MO MM/ CM»3 


3645 


S1M10000047C05 


Staphylococcus aureus 


3646 


S1M1O00O018D08* 


Staphylococcus aureus 


3647 


S1M10000047B01 


Staphylococcus aureus 


3648 


S1M10000047H10 


Staphylococcus aureus 


3649 


S1M10000001A04 


Staphylococcus aureus 


3650 


S1M10000016E01 


Staphylococcus aureus 


3651 


S1M10000017E12 


Staphylococcus aureus 


3652 


S1M10000019B01 


Staphylococcus aureus 


; 3653 


S1M10000048F03 


Staphylococcus aureus 


3654 


S1M10000034A07 


Staphylococcus aureus 
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3655 


S1M10000023G01 


Staphylococcus aureus 


3656 


S1M10000021G12 


Staphylococcus aureus 


3657 


S1M10000024E04 


Staphylococcus aureus 


3658 


S1M10000028H08 


Staphylococcus aureus 


3659 


S1M10000022B07 


Staphylococcus aureus 


3660 


S1M10000003A05 


Staphylococcus aureus 


3661 


S1M10000003A09 


Staphylococcus aureus 


3662 


S1M10000003E01 


Staphylococcus aureus 


3663 


S1M10000004C11 


Staphylococcus aureus 


3664 


S1M10000007E08 


Staphylococcus aureus 


3665 


S1M10000021G06 


Staphylococcus aureus 


3666 


S1M10000024C06 


Staphylococcus aureus 


3667 


S1M10000024D01 


Staphylococcus aureus 


3668 


S1M10000027D07 


Staphylococcus aureus 


3669 


S1M10000027E03 


Staphylococcus aureus 


3670 


S1M10000027G01 


Staphylococcus aureus 


3671 


S1M10000029A03 


Staphylococcus aureus 


3672 


S1M10000032B10 


Staphylococcus aureus 


3673 


S1M10000032C07 


Staphylococcus aureus 


3674 


S1M10000038D04 


Staphylococcus aureus 


3675 


S1M10000047D07 


Staphylococcus aureus 


3676 


S1M10000048B03 


Staphylococcus aureus 


3677 


S1M10000048B06 


Staphylococcus aureus 


3678 


S1M10000048C10 


Staphylococcus aureus 


3679 


S1M10000048F05 


Staphylococcus aureus 


3680 


S4M10000001C01 


Salmonella typhimurium 


3681 


S4M10000002B06 


Salmonella typhimurium 


3682 


S4M10000002B09 


Salmonella typhimurium 


3683 


S4M10000002G04 


Salmonella typhimurium 


3684 


S4M10000002G08 


Salmonella typhimurium 


3685 


S4M10000005G05 


Salmonella typhimurium 


3686 


S4M10000005H02 


Salmonella typhimurium i 


3687 


S4M10000006A06 


Salmonella typhimurium 


3688 


S4M10000006A08 


Salmonella typhimurium 


3689 


S4M10000006C05 


Salmonella typhimurium 


3690 


S4M10000006F08 


Salmonella typhimurium 


3691 


S4M10000007G01 


Salmonella typhimurium 


3692 


S4M10000008C08 


Salmonella typhimurium 


3693 


S4M10000008H10 


Salmonella typhimurium 


3694 


S4M1 0000009 A05 


Salmonella typhimurium 


3695 


S4M10000010B05 


Salmonella typhimurium 
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3696 


S4M10000010D04 


Salmonella typhimuriwn 


3697 


S4M10000010H04 


Salmonella typhimuriwn 


3698 


S4M10000011D08 


Salmonella typhimurium 


3699 


S4M10000011E08 


Salmonella typhimurium 


3700 


S4M10000012B06 


Salmonella typhimurium 


3701 


S4M10000012B12 


Salmonella typhimurium 


3702 


S4M10000012D02 


Salmonella typhimurium 


3703 


S4M1 000001 3H02 


Salmonella typhimurium 


3704 


S4M1 000001 4B05 


Salmonella typhimurium 


3705 


S4M10000014D04 

W~1T1* W WV A~X^V ■ 


Salmonella typhimurium 


3706 


S4M1 00000 14D07 


Salmonella typhimurium 


3707 


S4M1 00000 14H02 


Salmonella typhimurium 


3708 


S4M10000015B11 


Salmonella typhimurium 


3709 


S4M10000015E09 


Salmonella typhimurium 


3710 


S4M10000016A02 


Salmonella typhimurium 


3711 


S4M1 000001 8D09 


Salmonella typhimurium 


3712 


S4M1 000001 8E10 


Salmonella typhimurium 


3713 


S4M10000018F10 


Salmonella typhimuriunt 


3714 


S4M1 000001 8G03 


Salmonella typhimurium 


3715 


S4M1 000001 8H04 


Salmonella typhimurium 


3716 


S4M1 00000 19F05 


Salmonella typhimurium 


3717 


S4M1 000001 9G04 


Salmonella typhimurium 


3718 


S4M1 00000 19G05 

UT1T11 WWW A /V<Wi/ 


Salmonella tvohimwium 


3719 


S4M10000019H06 ! 


Salmonella twhimurium 


3720 


S4M10000020A04 


Salmonella typhimurium 


3721 


S4M10000020F05 


Salmonella typhimurium 


3722 


S4M10000020G10 


Salmonella typhimurium 


3723 


S4M10000022D04 


Salmonella typhimurium 


3724 


S4M10000022D12 


Salmonella typhimurium 


3725 


S4M10000022E12 


Salmonella typhimuriwn 


3726 


S4M10000022G07 

U TlTA X V W W\/X*A«X«# V # 


Salmonella typhimurium 


3727 


S4M10000022H06 


Salmonella typhimurium 


3728 


S4M10000023F01 j 


Salmonella typhimurium 


3729 


S4M10000024B02 


Salmonella typhimurium 


3730 


S4M10000024C06 


Salmonella typhimurium 


3731 


S4M10000024C11 


Salmonella typhimurium 


3732 


S4M10000024F08 


Salmonella typhimurium 


3733 


S4M10000024G01 


Salmonella typhimurium 


3734 


S4M10000024G04 


Salmonella typhimurium 


3735 


S4M10000024G09 


Salmonella typhimurium 


3736 


S4M10000024H02 


Salmonella typhimurium 
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SeqID 


Clone name 


Organism 


3737 


S4MH0000025A11 


Salmonella typhimurium 


3738 


S4M1OO00025E02 


Salmonella typhimurium 


3739 


S4M10000025E05 


Salmonella typhimurium 


3740 


S4M10000025H07 


Salmonella typhimurium 


3741 


S4M10000026C10 


Salmonella typhimurium j 


3742 


S4M10000026D04 


Salmonella typhimurium 


3743 


S4M10000026E06 


Salmonella typhimurium 


3744 


S4M10000026E12 


Salmonella typhimurium 


3745 


S4M100O0027C1O 


Salmonella typhimurium 


3746 


S4M10000027E02 


Salmonella typhimurium 


3747 


S4M10000029B12 


Salmonella typhimurium 


3748 


S4M10000029D12 


Salmonella typhimurium 


3749 


S4M10000030D03 


Salmonella typhimurium 


3750 


S4M10000030F07 


Salmonella typhimurium 


3751 


S4M10000030G11 


Salmonella typhimurium 


3752 


S4M10000032B12 


Salmonella typhimurium 


3753 


S4M10000033F08 


Salmonella typhimurium 


3754 


S4M10000033G05 


Salmonella typhimurium 


3755 


S4M10000033G09 


Salmonella typhimurium 


3756 


S4M10000034A02 


Salmonella typhimurium 


3757 


S4M10000034A09 


Salmonella typhimurium 


3758 


S4M10000034D06 


Salmonella typhimurium 


3759 


S4M10000034H05 


Salmonella typhimurium \ 


3760 


S4M10000034H09 


Salmonella typhimurium 


3761 


S4M10000035B01 


Salmonella typhimurium 


3762 


S4M10000035D01 


Salmonella typhimurium 


3763 


S4M10000035D02 


Salmonella typhimurium 


3764 


S4M10000035E03 


Salmonella typhimurium 


3765 


S4M10000035F02 


Salmonella typhimurium 


3766 


S4M10000035F09 


Salmonella typhimurium 


3767 


S4M10000036D07 


Salmonella typhimurium 


3768 


S4M10000036F07 


Salmonella typhimurium 


3769 


S4M10000037A04 


Salmonella typhimurium 


3770 


S4M10000037A10 


Salmonella typhimurium 


3771 


S4M10000037E10 


Salmonella typhimurium 


3772 


S4M10000037H09 


Salmonella typhimurium 


3773 


S4M10000001H01 


Salmonella typhimurium 


3774 


S4M10000002F06 


Salmonella typhimurium 


3775 


S4M10000008D01 


Salmonella typhimurium 


3776 . 


S4M10000009G11 


Salmonella typhimurium \ 


3777 


S4M10000011F09 


Salmonella typhimurium 



415 



WO 02/086097 



PCT/US02/03987 



SeqlD 


Clone name 


Organism 


3778 


S4M10000020F08 


Salmonella typhimurium 


3779 


S4M10000021E07 


Salmonella typhimurium 


3780 


S4M10000022B05 


Salmonella typhimurium 


3781 


S4M10000025H11 


Salmonella typhimurium 


3782 


S4M10000026B10 


Salmonella typhimurium 


3783 


S4M10000026E03 

U~XYJk X V\# w vVwVUVv 


Salmonella typhimurium 


3784 


S4M10000029A03 


Salmonella typhimurium 


3785 


S4M10000029C11 


Salmonella typhimurium 


3786 


S4M10000030F06 


Salmonella typhimurium 


3787 


S4M10000032F03 


Salmonella typhimurium 


3788 


S4M10000032G01 


Salmonella typhimurium \ 


3789 


S4M10000034C05 


Salmonella typhimurium 


3790 


S4M10000034H04 


Salmonella typhimurium 


3791 


S4M10000035A09 


Salmonella typhimurium 


3792 


S4M10000035B06 


Salmonella typhimurium 


3793 


S4M10000035F01 


Salmonella typhimurium 


3794 


S4M10000037A08 


Salmonella typhimurium 


3795 


S4M10000037E03 


Salmonella typhimurium 



416 



WO 02/086097 



PCT/US02/03987 



TABLE VI B 



Clone name 


Clone 
SeqED 


PathoSeq Locus 


Gene SeqID 
(protein) 


G enema rked gene 


fuU length 

ORF 
Protein Seq 
ID 


CO M 1 UUUUUU I AUZ 


o 
0 


PP A 1 A1 A AO 

crAIUl4Uy 


AQ1A 


PP a 1 «nnn t i n 

cr A i cuuzz_ori_ 1 lp 


1U0Z<T 


pivyfi nnnnnn i aa< 

CO M 1 UUUUUU 1 AUO 


o 
y 


ppa innxAo 
CTAIUU04Z 


4fiBA 


PPA1^AAy<1 nt-f C<*> 

cr A 1 CUU4 1 _on_o op 




pimn nnnnnni Rm 

COM 1 UUUUUU 1 oU 1 


in 

1U 


ppa mi aao 
crAiui4uy 


AQ1A 


ppAi/«nnoo rt*-p i in 
cr AlCuUzz_on_l lp 


i n<OA 


cjm i uuuuuu i duz 


1 1 
1 1 


ppa mnoio 

Cf A 1 UU f jy 


ASfifi 


pPAi/»nnoo rt^-T oir* 
cr a i cvuzz_on_z j p 


i n^n 


p^x/n nnnnnn inno 

CO JVl I UUUUUU! DUX 


1 1 
1 1 


ppa i no^4Q 
cr/\ i uzony 


snnn 
ouuu 


PPAIrnnOO nrf 04t\ 

cr rv i cu u z z_o n_z Hp 


i n^^fi 
luoOo 


p^m i nnnnnn i Rno 

IS j J VI x UUUUUU I DUZ 


1 1 

1 J 


ppa i no^^i 

CFaI UZOO 1 


^nni 

JUUl 


PPA lrnnOO nrf O^rv 

cr/\ i cuuzz_on__zop 


i n^iQ 
i uooy 


p^m i nnnnnn i nn^ 

DO JVl I UUUUUU 1 13 U J 


19 

1Z 


D"A1U 1 1 OO 


4000 


PPAIHinOO nrf fin 

cr /\ i cuuzz^on^op 


IACCQ 


p xm i nonnnn i nn^ 

DJ1U 1 UUUUUU 1 DUD 


10 


PPAim i aa 

CP rtlUI ID** 


4001 

47ZJ 


PPA IrOnOO nrf 7r» 

cr a i vuuzz_on_ / p 


1 UOJo 


Piiuf i nnnnnni wna 

CO JVl 1 UUUUUU 1 DUO 


14 

I** 


PPAmnAAo 

Cr A IUU04Z 


4BR4 


PPA1r»nnA1 nrf <Kr\ 

cr a i cuu4 1 _on_o op 


i n7oo 


p^ m i nnnnnn l m a 

COIVi 1 UUUUUU lOl\J 


10 


ppa i ni4.no 
crAiut*tuy 


4014 


PPA 1 /-AH 00 «rf 1 1 rt 

crAicuuzz^ on_i ip 


i nso4 


pi mr 1 nnnnnn i pno 

CO JVi I UUUUUU 1 \->\JL 


lr» 
10 


ppa 1 mniR 
cr a iuouoo 


7 

0U1 / 


PPA 1 rAmn nrf 1 7r» 

cr Aicuuou_on_i /p 




DjJVI 1 UUUUUU 1 \-A)j 


1 7 
1 / 


ppa l nmoi 
cr Aiuouzi 


OUJO 


PPAI/^mn n-rf 1 <n 

cr a i cuuo u_on_ i op 


JUOIZ 


vxui i nnnnnn i r>no 

CO 1V11 UUUUUU 1 l/UZ 


1 fi 
1 O 


ppa i ni i ^o 
crrviui ioy 


401 (\ 
Hy lO 


PPAIrnnOO nrf 0r\ 

cr a i cuuzz_on_zp 


i n^4x 


p^mi nnnnnn 1 tvia 
com j uuuuuu i ijyj 1 * 


10 
iy 


ppa i nn7/io 
cr i\ i uu / *rZ 




PPAInnnOO nrf OHrv 

cr a i wvZZ_on__zup 


IUo0*t 


piM i nnnnnn i no4 

COIVI 1 UUUUUU li/U** 


10 

iy 


PPA 1 m 417 


4Q40 


PPAIrnnOO nrf 1 fin 

cr a i wuuzz_un i op 


i n^i i 

1 U00 1 


p^mi nnnnnn i nnA 

COIVi 1 UUUUUU 1 U\J*t 


10 

iy 


PPAinO^A 


^nno 
ouuz 


PPA1r*nn00 nrf 1 On 

cr /a. i cuuzz_^uiT_ i yp 


l n^io 
1 uooz 


pimi nnnnnn i nn^ 

COIY1 1 UUUUUU 1 Lf\Jj 


on 
zu 


ppa mno^s 
cr A IUU700 


4ono 


PPAIrfinOO nrf Ofin 
cr A I CvUZZ_0TT_Z o p 


in^4o 


COM 1 UUUUUU 1 JJU J 


on 

ZU 


ppa i nno79 
cr Aiuuy to 


AOnA 

^yu4 


PPA 1 /»AAOO «rf 07^ 

cr Ai cuuzz_on_z /p 


in<At 


p i ka i nnnnnn i tvio 
COM 1 UUUUUU 1 D\)y 


0 1 
Zl 


ppa inno m 
cr AlUUZlu 


AB7n 


ppAi*»nnoo A»f Qn 
cr ai cuuzz^on^p 


JUoOU 


ki\a i aaaaaai t\ao i 
coM 1 UUUUUU 1 u\)y 


O 1 


PP A 1 OA? 1 1 

cr A1UU21 1 


4871 


cr A l cuu2z^ort^l up 


10523 


phut i nnnnnni Pm 

COM 1 UUUUUU 1 CU 1 


00 

zz 


ppa mi i fjo 
cr Aiui ioz 


4yiy 


PPAIrnnOO r»rf <r» 

cr A 1 CuUZZ_0u_D p 


f n<c< 
Iuj jo 


p^wf i nnnnnni pni 

COM 1 UUUUUU 1 CU 1 


00 

zz 


ppa i m i £i 
cr aiui loo 


Aoon 


PPA 1r»nn00 nrf 

cr a l cuuzz_ori_op 


IU00 / 


p?mn nnnnnni pno 
COM 1 uuuuuui cuz 


01 

zo 


ppa imnio 

Cr AlUoUOo 


^ni 7 


PPA1/»AA1A «»f I7r» 

cr a i cuuou_on^ l /p 


lUOlO 


p-j\/i i nnnnnni Pn^ 

COM 1 UUUUUU 1 CUO 


OA 
Z4 


ppa inno in 
cr Aiuuziu 


/I07A 

4o/U 


PPAIrtAAOO nrf On 

cr a i cuuzz_ori_yp 


lUoOU 


pimm nnnnnn i pm 
COM 1 UUUUUU 1 cUo 


OA 
Z4 


ppa inno 1 1 
cr Aiuuzi i 


4C71 


PPAIr-nnOO nrf 1 Ark 

cr a i cuuzz^on__ i up 


1 ACOO 

iuozo 


pi \a i nnnnnn i pnA 

COM J UUUUUU 1 CU** 


o< 

ZO 


PPA 1 AA£/10 

crAlUU04z 


/1QQ/I 

4oo4 


PPAtnAAAl nrf 

cr A I CUIW l^n^oOp 


1 A*TOO ( 

iU/yz 


pm/i nnnnnAi pad 
COM 1 UUUUUUI cU8 


ZO 


ppa 1 ao cm 
cr AlUzoUZ 


4>9o 


cr AlcOOo l_on_3op 


10027 


niX /l AAA AAA IP Aft 

COM 1 UUUUUU 1 c09 


27 


pp a i aao i a 
cr AIUUZIU 


4870 


CCA i *.nnoo n*. 

cr A 1 c0022_on__y p 


IOodO 


coxiri nnnnnni cnn 

EoM 1 OuOOOO 1 E09 


27 


uu a i nni 1 i 
cr A 10021 1 


4871 


EFA 1 c0022_ort_ 1 Op 


10523 


p^m i oonono i foo 


28 


ppa 1 no SOI 
cr t\ j uzouz 


400 S 
nyyj 


PPAIrnnil nrf 7nn 

or /\ i cuuo i ___uri j op 


J uoz / 


E3M1000000IF04 


29 


EFAI0254I 
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EFAIc0028_orf_3p 


10602 


E3M1OO00001F06 


30 


EFA100642 
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EFAIc004LorfJ6p 


10792 


E3M1OO00001F07 


31 


EFA101164 


4921 


EFAlc0022,orf.7p 


10558 


E3M10000001G02 


32 


EFA1 01409 


4934 


EFAlc0022_orf_Up 


10524 


E3M10O00001G03 


33 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1OO000O1G03 


33 


EFA1 00211 


4871 
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34 


EFA10U65 


4922 
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35 
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EFA1 02541 
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Clone name 


Clone 
SeqlD 


PatnoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000001H04 


38 


EFA10I417 


4942 


EFAlc0022_prfJ8p 


10531 


E3 Ml 000000 1H04 


38 


EFA 102554 


5002 


EFAlc0022_orf_19p 


10532 


E3M1 0000004 A04 


39 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3 Ml 0000004 A04 


39 


EFA 102554 
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EFAIc0022_orf_19p 


10532 
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40 
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4880 
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41 


EFA101412 


4937 
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10527 


E3M10000004D01 


41 


EFA1014I3 


4938 


#N/A 


#N/A 


E3M10000004D01 


41 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000004D02 


42 


EFA 102022 


4974 


EFAlc0044_orfJ06p 


10881 


E3M10000004D02 


42 


EFA 1 02023 


4975 


EFAlc0044_orf_107p 


10882 


E3M10000004D10 


43 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000004D10 


43 


EFA10U63 


4920 


EFAlc0022_orf_6p 


10557 
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44 


EFA101086 
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EFAlc0040_orf90p 


10763 
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45 


EFA 102549 
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EFAlc0022_orf24p 


10538 
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45 


EFA 102551 
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10539 


E3M1O000004F10 


46 


EFA101086 


4910 


EFAlc0(M0_orf90p 


10763 


E3M10000004G01 


47 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000004H11 


48 


EFA1 02549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000004H11 


48 


EFA 102551 


5001 


EFAlc0022_orf25p 


10539 


E3 Ml 0000005 A07 


49 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000005B01 


50 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000005B01 


50 


EFA101415 


4940 


EFAlcO022_orf_16p 


10529 


E3M1O0O00O5B08 


51 


EFA1 02549 


5000 


EFAIc0022_.orf.24p 


10538 


E3M10000005B08 


51 


EFA 102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005C01 


52 


EFA 1 03021 


5015 


EFAlc0030_orfJ6p 


10612 


E3M10000005C03 


53 


EFA 102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000005C04 


54 


EFA102186 


4981 


EFAlc0045_orf_?4p 


10949 


E3M10000005C04 


54 


EFA 1 02453 


4993 


EFAlc0045_orf_203p 


10931 


E3M10000005C04 


54 


EFA 102728 


• 5006 


EFAlc0045_orf_93p 


10948 


E3 Ml 0000005 D03 


55 


EFA 102541 


4998 


EFAlcO028_orf_3p 
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56 
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EFAl<#030_orfJ6p 
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57 
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57 


EFA 102551 


5001 


EFAIc0022_orf_25p 


10539 


E3M10000005E01 


58 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000005E01 


58 


EFA102551 


5001 


EFAlc0022_.orf.25p 


10539 


E3M10000005E02 


59 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000005E02 


59 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005E03 


60 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M1O0OO005E08 


61 


EFA101403 


4932 


EFAlc0033_orf_54p 


10662 


E3M10000005F07 


62 


EFA103021 


5015 


EFAlc0030_orfJ6p 


10612 


E3M10000005F10 


63 


EFA1 02549 
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EFAlc0022_.orf.24p 


10538 


E3M10000005F10 


63 
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10539 
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64 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 
ORF 

ri uicm ocij 

ID 


E3M10000005H04 


65 


EFA103021 


5015 


EFAlc0030_OTfJ6p 


10612 


E3M10000006B03 


66 


EFAI01162 


4919 


EFAlc0022_orfJp 


10555 


E3M10000006B03 


66 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000006C01 


67 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M100O0OO6C0I 


67 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000006CI2 


68 


EFA 102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000006C12 


68 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


E3M10000006D03 


69 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M1O000O06DO3 


69 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000006EI1 


70 


EFA102541 


4998 


EFAIc0028_orf_3p 


10602 


E3M10000006EU 


70 


EFA 102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000006F04 


71 


EFA 102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000006F04 


71 


EFA1 02542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000006G04 


72 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000006G04 


72 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


B3M10000006G12 


73 


EFA 101 162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000006G12 


73 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000006H09 


74 


EFA 100642 


4884 


EFAlc0041_orf_56p 


10792 


B3M10000007A02 


75 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007A02 


75 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007B02 


76 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007B02 


76 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007B03 


77 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007B03 


77 


EFA101163 


4920 


EFAIc0022_orf6p 


10557 


E3M10000007C03 


78 


EFAI01416 


4941 


EFAlc0022_orfJ7p 


10530 


E3Mt00000O7C03 


78 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000007C04 


79 


EFA1 00642 


4884 


EFAlc004l_orf56p 


10792 


E3M10000007D03 


80 


EFA10U62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007D03 


80 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000007E05 


81 


EFA1 00742 


4891 


EFAlc0022_orf_20p 


10534 


E3M1OO00007E05 


81 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000007E05 


81 


EFA 102554 


5002 


EFAlc0022_orf_19p 


10532 


E3M10000007F01 


82 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007F01 


82 


EFA101163 


4920 


EFAIc0022_orf_6p 


10557 


E3M10000007F06 


83 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007F06 


83 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007G01 


84 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007G01 


84 


EFA10H63 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000008C03 


85 


EFAI 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000008C08 


86 


EFA101536 


4946 


EFAlcOQ42_orf_46p 


10823 


E3M10000008C09 


87 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000008D08 


88 


EFAI 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000008E02 


89 


EFA 100783 


4895 


EFAlc0042_orfj41p 


10811 


E3M10000008G05 


90 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 



419 



WO 02/086097 



PCT/US02/03987 



Clone name 


Clone 
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m 


E3M10000008G05 


90 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M10000008G09 


91 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3MIO0000O8GO9 


91 


EFA 103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000008H02 


92 


EFA101695 


4954 


EFAlc0031_orf_6p 


10629 


E3M10000009C07 


93 


EFA103508 


5029 


EFAlc0033_prf_95p 


10672 


E3M10000009C09 


94 


EFA 100870 


4899 


EFAlc0031_orf_36p 


10627 


E3MIO0O00O9DO1 


95 


EFA101410 


4935 


EFA 1 c0022_orf_ 1 2p 


10525 


E3M10000009E02 . 


96 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000009E02 


96 


EFA101411 


4936 


EFA 1 c0022_prf_ 1 3p 


10526 


E3M1O0O0OO9EO3 


97 


EFA101160 


4917 


EFAlc0022_prf_3p 


10549 


E3M10000009E05 


98 


EFA 102501 


4994 


EFAlc0031_prf_35p 


10626 


E3M10000009G02 


99 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1 000001 0C08 


100 


EFA 100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M1 00000 10D05 


101 


EFA1 00757 


4894 


EFALc0044_orf_27p 


10897 


E3M1 000001 0F01 


102 


EFA 102551 


5001 


EFAic0022jjrf_25p 


10539 


E3M 1 000001 0GO5 


103 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M1O0O0O1OGO7 


104 


EFA101165 


4922 


EFAlc0022_prf_8p 


10559 


E3M1O000010GO9 


105 


EFAI03571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M 1 00000 10G 10 


106 


EFA 10209 1 


4977 


EFAlc0010_orf3p 


10481 


E3M10000010H02 


107 


EFA100194 


4868 


EFAlc0022_orf26p 


10540 


E3M1 0000011 A09 


108 


EFAI03038 


5017 


EFAIc0030_orfJ7p 


10613 


E3M 1 000001 1B03 


109 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M 1 000001 1B09 


110 


EFA102501 


4994 


EFAl(#031_orf35p 


10626 


E3M1O000011C07 


111 


EFA 10 1 790 


4959 


EFAlc0042_orfJllp 


108O3 


E3M10000011D03 


112 


EFAI002I0 


4870 


EFAIc0022_orf_9p 


10560 


E3M10000011D03 


112 


EFA100211 


4871 


EFAlc0O22._orf.10p 


10523 


E3M 1000001 1H02 


113 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M 1 000001 1H05 


114 


EFA101164 


4921 


EFAlc0022__orf_7p 


10558 


E3M10000012B01 


115 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 i 


E3M1 00000 12B02 


116 


EFA100151 


4864 


EFAlc0021j>rfJ4p 


10516 


E3M10000012B07 


117 


EFA101410 


4935 


EFAlc0022_orM2p 


10525 


E3M10000012B07 


117 


EFA101411 


4936 


EFAlcO022_orf_13p 


10526 


E3M 1000001 2B07 


117 


EFA101412 


4937 


EFAlcO022_orf_14p 


10527 


E3M10000012B08 


118 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000012C01 


119 


EFA100642 


4884 


EFAlcO041_orf56p 


10792 


E3M 1000001 2D 10 


120 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1 000001 2E08 


121 


EFA101164 


4921 


EFAlc0022j>rf7p 


10558 


E3M10000012F05 


122 


EFA101162 


4919 


EFAlc0022j>rf5p 


10555 


E3M10000012F06 


123 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M10000012F07 


124 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000012F07 


124 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000012FIO 


125 


EFA101410 


4935 


EFAlc0022_orf_l2p 


10525 


E3M10000012FIO 


125 


EFA1014U 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000012G02 


126 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 
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B3M10000012G07 


127 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000012G07 


127 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M1OO0O013A06 


128 | 


EFA10U59 


4916 


EFAlc0022_.orf.2p 


10543 


E3M10000013A07 


129 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


B3MI0000013C05 


130 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10O00013C05 


130 j 


EFA10M61 


4918 


EFAlc0022_prf4p 


10551 


E3MIOO00013DO2 


131 


EFA10U60 


4917 


EFAlc0022_.orf.3p 


10549 


E3M10O00O13D08 


132 


EFA101415 


4940 


EFAlc0022_orf_l6p 


10529 


E3M1OO00013D10 


133 


EFA100210 


4870 


EFAlc0022_.orf.9p 


10560 


E3M10O00013D10 


133 


EFA100211 


4871 


EFAlc0022_orf__10p 


10523 


E3M10000013E02 


134 


EFA 100642 


4884 


EFAlc004l_orf__56p 


10792 


E3M10000013E08 


135 


EFA 102501 


4994 


EFAlc003l_orf35p 


10626 


E3M10O00013F05 


136 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000013F12 


137 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3MI0O00013F12- 


137 | 


EFA10U65 


4922 


EFAlc0022_orf_8p 


10559 


B3M10000013GIO 


138 


EFA 103062 


5019 


EFAlc0030._orf.19p 


10615 


E3M10O000I3H03 


139 


EFA1014I2 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000013H05 


140 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M1OOOOO13H10 


141 


EFA101164 [ 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000014B12 


142 


EFA100739 


4888 


EFAlc0022_orf23p 


10537 


E3M10000014B12 


142 


EFA102549 


5000 


EFAlc0022.orf.24p 


10538 


E3M10000014B12 


142 


EFA102551 


5001 


EFAlc0022__orf_25p 


10539 


E3M10000014EJ2 


143 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M10000014E12 


143 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000014G09 


144 


EFA100991 


4905 


EFAlc0035_orf__60p 


10681 


E3M1O000014G09 


144 


EFA 1 03033 


5016 


EFAlc0035.orf.60p 


10681 


E3M10000015B04 


145 


EFA100065 


4863 


EFAlc0042_orf_14p 


10813 


E3M10000015B12 


146 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M1O00O015E12 


147 


EFA 100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1O000OI5E12 


147 


EFA100211 


4871 


EFAlc0022_orf__10p 


10523 


E3M1O0O0016AO3 


148 


EFA101753 


4957 


EFAlc0022j>rf_50p 


10552 


E3MIO0OOO16AO4 


149 


EFA10I409 


4934 


EFAlc0022_orf_llp 


10524 


E3M1O0OO016C11 


150 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M1O000016C11 


150 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000016D03 


151 


EFA 102774 


5009 


EFAlc0044_orf_25p 


10896 


E3M1O0OO016FO6 


152 


EFA102205 


4983 


EFAlc0041_orfJ15p 


10769 


E3M1OO00016F10 


153 


EFA101410 


4935 


EFAlc0022_.orf.12p 


10525 


E3M1OO00016F10 


153 


EFA101411 


4936 


BFAlc0022_orf_13p 


10526 


E3M1 00000 16H05 


154 


EFA101160 


4917 


EFAtc0022_orf_3p 


10549 


E3M1OO00016H1O 


155 


EFA101409 


4934 


EFA I c0022_orf_l 1 p 


10524 


E3M10000017A09 


156 


EFA101161 


4918 


EFAlc0022__orf_4p 


10551 


E3M10000017A09 


156 


EFA10I162 


4919 


EFAic0022_orf_5p 


10555 


E3M10000017D09 


157 


EFA101412 


4937 


EFAlc0022__orf__14p 


10527 


E3M10000018A07 


158 


EFA1 02091 


4977 


EFAlc0010.orf.3p 


10481 
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ID 


F3MIO000O18CO2 

LJrnJ 1 ▼ A % WW WWW A U V 


159 


EFAI00642 


4884 


EFAlc(KMI_orf56p 


10792 


00000 18E01 


160 


EFA103021 


5015 


EFAlc0030_orf_l6p 


10612 


F3M 1 00000 18G09 

t> J l v l A W WW WW A w*J V-»v r 


161 


EFA101583 


4949 


EFAlc0026_orf_23p 


10593 


F3M 1 00000 18H06 

Ur^J IV i. I WWWWV 1 Ul Ivv 


162 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


K3MIG000019B06 


163 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


F3M 1 00000 1 9D02 


164 


EFA102022 


4974 


EFAlc0044_orfJ06p 


10881 


F3M 100000 1 9E03 


165 


EFA 100870 


4899 


EFAlc0031_orfJ6p 


10627 | 


E3M1 00000 19E03 


165 


EFA102502 


4995 


EFAlcO031_orf_36p 


10627 


E3M1 00000 19E04 


166 


EFA1 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000020G04 


167 


EFA 100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000020G04 


167 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000020H05 


168 


EFA 103038 


5017 


EFA1c0030_orfJ7p 


10613 


E3M10000021A08 

A«/»/AtA I VWVWWA* A 4* w* 


169 


EFA101162 


4919 


EFAlc0022_orfJp 


10555 


E3M1 000002 1A08 


169 


EFA10U63 


4920 


EFAlc0022_orf_6p 


10557 


E3M1 0000021 All 


170 


EFA101417 


4942 


EFAlc0022__orfJ8p 


10531 


E3M10000021B10 


171 


EFA101163 


4920 


FJPAlc0022_orf_6p 


10557 


E3M1 000002 1C03 


172 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1 0000021 C04 


173 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3MI 000002 1C08 

JJJIT1 1 WWWW Wat 1 


174 


EFA101160 


4917 


EFAlcO022_orf_3p 


10549 


E3M1 000002 1D04 


175 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M1 000002 1D04 

IV J- J W vvvVw A 


175 


EFA1 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000021E10 

If,? ITA 1 WWW*' A w 


176 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M1 000002 1G04 


177 


EFA1 00955 


4902 


EFAlc0022_orf_28p 


10542 


E3M1 0000021 G10 


178 


EFA 100642 


4884 


EFAlc0041_orf56p 


10792 


E3M1 0000021 Gl 1 


179 


EFA101I63 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000021H11 

1_>*J J » A I WWWWW** A A A A * 


ISO 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


F3M10000022A04 

A_jJ Ilk i vv\JvV4»*<rVVT 


181 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


F3M1000G022A11 


182 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


F3 M 1 0000022B 04 


183 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000022B05 


184 


EFA101410 


4935 


EFAic0022_orfJ2p 


10525 


F3M 1 0000022B05 


184 


EFA1014U 


4936 


EFAlc0022__orfJ3p 


10526 


F3M 1 0000022B07 


185 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000022C05 


186 


EFA10U60 


4917 


EFAtc0022_orf_3p 


10549 


E3M10000022C05 


186 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000022C06 


187 


EFA100978 


4904 


EFAlc0022 - orf_27p 


10541 


E3M10000022C09 


188 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000022D04 


189 


EFA101412 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000022F05 


190 


EFA102501 


4994 


EFAlc003I_orf_35p 


10626 


E3M10000022F06 


191 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000022F06 


191 


EFA101162 


4919 


EFA1 c0022_orf5p 


10555 


E3M10000022F08 


192 


EFA101410 


4935 


EFAlc0022j)rf_12p 


10525 


E3M10000022G02 


193 


EFAI01022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000022G12 


194 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


| 10482 


E3M10000023A03 


195 


EFA101413 


4938 


&N/A 


#N/A 
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ID 


E3M10000023A06 


196 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000023 A07 


197 


EFA102502 


4995 


EFAlc003l_orf_36p 


10627 


E3M10000023A09 


198 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000023B02 


199 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000023B02 


199 


EFA101160 


4917 


EFAtc0022_orf_3p 


10549 


E3MI0000023B06 


200 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000023C03 


201 


EFA1 01409 


4934 


EFAlc0022_orf_llp 


10524 


E3M1OO00023CO3 


201 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000023C04 


202 


EFA1 02541 


4998 


EFAlc0028_.orf.3p 


10602 


E3M1O000023CO6 


203 


EFA101413 


4938 


#N/A 


#N/A 


E3MIO000023CO8 


204 


EFA100955 


4902 


EFAlc0022_.orf.28p 


10542 


E3M10000023CO9 


205 


EFA101159 


4916 


EFAlc0022_orf2p 


10543 


E3M10000023C09 


205 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000023D02 


206 


EFA1 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000023D04 


207 


EFA101160 


4917 


EFAlc0022_orf_J3p 


10549 


E3M1O000O23DIO 


208 


EFA101413 


4938 x 


#N/A 


#N/A 


E3M10000023E04 


209 


EFA101412 


4937 


EFAIc0022_orf_14p 


10527 


E3M10000023E07 


210 


EFA101162 


4919 


EFAlc0022_.orf.5p 


10555 


E3M10000023E09 


211 


EFA102501 


4994 


EFAlcO03l^orf.35p 


10626 


E3M10000023F02 


212 


EFA101412 


4937 


EFAIc0022_orf_14p 


10527 


E3M10000023F10 


213 


EFA1 02551 


5001 


EFAlcO022_orf_25p 


10539 


E3M10000023G02 


214 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000023G04 


215 


EFA10I414 


4939 


EFAlc0022_orf_15p 


10528 


E3MIO0O0023G1O 


216 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000023H08 


217 


EFA102502 


4995 


EFAlc0031_orfJ6p 


10627 


E3MIO000024A03 


218 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000024A04 


219 


EFA 102006 


4973 


EFAlc0025_orfJ7p 


10580 


E3M10000024A08 


220 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M1 0000024 AOS 


220 


EFA101161 


4918 


EFAlcO022_orf_4p 


10551 


E3M10000024C06 


221 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1 0000025 A06 


222 


EFA101160 


4917 


EFAlcO022_orf_3p 


10549 


E3M10000025B01 


223 


EFA 1001 94 


4868 


EFA1c0022_orf_26p 


10540 


E3M10000025B01 


223 


EFA100978 


4904 


EFAlc0022.orf27p 


10541 


E3M1OO0O025BO3 


224 


EFAL01411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000025B03 


224 


EFA10I4I2 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000025B05 


225 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000025B10 


226 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3MI 0000025 C01 


227 


EFA 102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M1 0000025 C04 


228 


EFA101159 


4916 


EFAlc0022_orf2p 


10543 


E3M10000025 C05 


229 


EFA102549 


5000 


EFAlc0022_orf24p 


10538 


E3M10000025C05 


229 


EFA 102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000025C07 


230 


EFA1 00642 


4884 


EFAlc0041j>rf_56p 


10792 


B3M10000025C08 


231 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000025C08 


231 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 
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E3M10000025C09 


232 


EFA1 02501 


4994 


BFAlc0031_orf35p 


10626 


E3M10000025C11 


233 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000025D01 


234 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000025D01 


234 


EFA10U61 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000O25D10 


235 


EFA102501 


4994 


EFAlc0031_orfJ5p 


10626 


E3M10000025E07 


236 


EFA10U65 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000025E08 


237 


EFA100955 


4902 


EFAlc0022_orf28p 


10542 


E3M10000O25E12 


238 


EFA102728 


5006 


EFAlc0045_orf_93p 


10948 


E3M1O000O25F04 


239 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000025F04 


239 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000025F06 


240 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000025F06 


240 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000025F06 


240 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M1O00OO25F08 


241 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000025F09 


242 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000025F10 


243 


EFAI01161 


4918 


EFAic0022_orf4p 


10551 


E3MI0000025F11 


244 | 


EFA100955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000025F12 


245 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000025G02 


246 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000025G07 


247 


EFA10U59 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000025G09 


248 


EFA102185 


4980 


EFAlc0045_orf_95p 


10950 


E3M10000027A02 


249 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M10000027A07 


250 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000027A09 


251 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000027A09 


251 


EFA1014I4 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000027B07 


252 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000027B08 


253 


EFA101160 


4917 


EFAlc0022_.orf.3p 


10549 


E3M10000027B09 


254 


EFA100870 


4899 


EFAlc0031_.orf.36p 


10627 


E3M10000027B09 


254 


EFA102502 


4995 


EFAlc0031_.orf.36p 


10627 


E3M10000027C02 


255 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 


E3M10000027C03 


256 


EFA101160 


4917 


EFAlc0022_.orf.3p 


10549 


E3M10000027C08 


257 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000027D03 


258 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M100OOO27D03 


258 


EFA102502 


4995 


EFAtc0031_orf_36p 


10627 


E3M10000027D05 


259 


EFA101162 


4919 


EFAtc0022_orf_5p 




E3M10000027D08 


260 


EFA1 03504 


5028 


EFAlc0O33_orf_94p 


10671 


E3M10000027D10 


261 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000027G01 


262 


EFA102186 


4981 


EFAlc0045_orf94p 


10949 


E3M10000027G08 


263 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3MI0000027H04 


264 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000027H07 


265 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000027H07 


265 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000028A02 


266 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M1000O028A03 


" 267 


EFA 102551 


5001 


EFAlc0O22_orf_25p 


10539 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

OUT? 

V7XVJT 

Protein Seq 
ID 


E3M10000028A04 


268 


EFA101410 


4935 


EFAlc0022 w orf_12p 


10525 


E3MI0000028A04 


268 


EFAI014II 


4936 


EFAlc0022_prfJ3p 


10526 


E3M10000028A05 


269 


EFA101080 


4909 




m/A 


E3M1 0000028 A05 


269 


EFA102915 


5014 


EFAlc0032_orf_27p 


10640 


E3M1 0000028 A06 


270 


EFA103210 


5022 


EFAlc0036_orf_U9p 


10688 


E3M10000028A08 


271 


EFA1 01424 


4943 


EFAlc0041_orf_39p 


10784 


E3M10000028A08 


271 


EFA101425 


4944 


EFAlc0041_orf_40p 


10785 


E3M10000028BOI 


272 


EFA103021 


5015 


EFAlc0030j)rfJ6p 


10612 


E3M10000028B02 


273 


EFA 102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028B02 


273 


EFA102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000028B03 


274 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000028B04 


275 


EFA101161 


4918 


EFAlcO022_.orf.4p 


10551 


E3M10000028B05 


276 


EFA101424 


4943 


EFAlc0041_prf_39p 


10784 


E3M10000028B05 


276 


EFA101425 


4944 


EFAlc0041_prf40p 


10785 


E3M1OO0OO28BO6 


277 


EFA 103038 


5017 


EFAlc0030._orf.17p 


10613 


E3M10000028B07 


278 


EFA10U60 


4917 


EFAlc0022_prf_3p 


10549 


E3M10000028B08 


279 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000028C01 


280 


EFA102541 


4998 


EFAic0028_.orf.3p 


10602 


E3M10000028C01 


280 


EFA1 02542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000028C02 


281 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028C02 


281 


EFAl 02542 


4999 


EFA 1 c0028_orf_4p 


10603 


E3M10000028C04 


282 


EFA101322 


4927 


EFAlc0030_orf_57p 


10620 


E3M10000028C05 


283 


EFAI01160 


4917 


EFAlc0022_prf_3p 


10549 


E3M10000028C06 


284 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000028C07 


285 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000028C08 


286 


EFA102541 


4998 


EFAlc0028_prf_3p 


10602 


E3M10000028C08 


286 


EFA 102542 


4999 


EFAlc0028_.orf.4p 


10603 


E3M10000028D01 


287 


EFA100194 


4868 


EFAlc0022j)rf_26p 


10540 


E3M10000028D01 


287 


EFAl 00978 


4904 


EFAlc0022_.orf_.27p 


10541 


E3M10000028D02 


288 


EFA101022 


4906 


EFAlc0043_.orf.69p 


10875 


E3M10000028D05 


289 


BFA101080 


4909 


#N/A 


#N/A 


E3M10000028D06 


290 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000028D08 


291 


EFAl 03268 


5023 


EFAlc0010j)rf_lp 


10479 


E3M10000028E01 


292 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000028E04 


293 


EFA101370 


4931 


EFAlc0040_orf_103p 


10738 


E3M10000028E07 


294 


EFAl 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028F02 


295 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000028F03 


296 


EFA100742 


4891 


EFAlc0022_.orf.20p 


10534 


E3M10000028F03 


296 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000028F03 


296 


EFAl 02554 


5002 


EFAlc0022_OTf_l9p 


10532 


E3M10000028F04 


297 


EFAl 01163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000028F04 


297 


EFAl 01 164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000028F05 


298 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000028F06 


299 


EFAl 01 164 


4921 


EFAlc0022_orf_7p 


10558 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fuU length 
ORF 

Prntpin ^pn 

ID 


E3M10OOOO28FO7 


300 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000028G05 


301 


EFA100704 


4887 


EFAlc00l0_orf_4p 


10482 


E3M10000028G06 


302 


EFA1 00748 


4892 


EFAlcOOlLorfJOp 


10483 


E3M10000028G07 


303 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000028G07 


303 j 


EFA1014U 


4936 


EFAlc0022_orfJ3p 


10526 


E3 Ml 000002 8H04 


304 


EFA 101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000028H07 j 


305 


EFA103062 


5019 


EFAlc0030_orfJ9p 


10615 


E3M10000029A02 


306 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 | 


E3M1 0000029 A04 


307 


EFA 1002 10 


4870 


EFAlc0022_orf_9p 


10560 


E3MI0000029A05 


308 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 | 


E3M10000029A10 


309 


EFA 102091 


4977 


EFAlc0010_orf3p 


1 048 1 


E3M1 0000029 All 


310 


EFA101413 


4938 


#N/A 


m/x 


E3M10000029B01 


311 


EFA 103295 


5024 


EFAlc0032_orfJp 


10633 


E3M10000029B02 


312 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000029B05 


313 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000029B06 


314 


EFA100914 


4900 


EFAlc0024_orf_9p 


10579 


E3M10000029B08 


315 


EFA102338 


4987 


EFAlc0032_orf_8p 


10651 


E3M10000029B11 


316 


EFA100397 


4877 


EFAlc0041_orf_148p 


10773 


E3M10O0O029B12 


317 


EFA1 00642 


4884 


EFAlc0041_orf56p 


10792 


E3MI0000029C01 


318 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000029C02 


319 


EFA1 02788 


5011 


EFAlc0033_orf41p 


10661 


E3M10000029C03 


320 


EFA102253 


4984 


EFAlc0038_orf_85p 


10727 


E3M10000029C04 


321 


EFA102503 


4996 


EFAic0032_orfJ2p 


10643 


E3M10000029C05 


322 


EFA100399 


4878 


EFAlc0041_orf_104p 


10766 


E3M10000029C06 


323 


EFA101414 


4939 


EFAlc0022j)rf_t5p 


10528 


E3M10000029C06 


323 


EFA1014I5 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000029C07 


324 


EFA1 02352 


4990 


EFAlc0032j>rf_21p 


10635 


E3M10000029C07 


324 


EFA1 02353 


4991 


EFAlc0032_orf_22p 


10636 


E3M10000029C08 


325 


EFA101868 


4966 


EFAlc0042j)rf_69p 


10829 . 


E3M10000029C09 


326 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000029C10 


327 


EFA1 02656 


5004 


EFAlc0039_prf_26p 


10734 


E3M10000029C12 


328 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000029D01 


329 


EFA101080 


4909 


#N/A 


tm/A 


E3M10000029D03 


330 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000029D04 


331 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000029D05 


332 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000029D06 


333 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000029D06 


333 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000029D08 


334 


EFA102736 


5007 


EFAlc0022_OTf60p 


i 10556 


E3M10000029D12 


335 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000029E01 


336 


EFA101404 


4933 


EFAic0033_orf_55p 


10663 


E3M10000029E02 


337 


EFA1 02051 


4976 


#N/A 


m/A 


E3M10000029E03 


338 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M1000O029EO5 


339 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Sea 
ID 


E3M10000029E07 


340 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000029E08 | 


341 


EFA101022 


4906 


EFAlc0(W3_orf_69p 


10875 


E3M10000029E09 


342 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000029E12 


343 


EFA 100397 


4877 


EFAlc0041_orf_148p 


10773 


E3M10000029F01 


344 


EFA100023 


4862 


EFAlc0017_orfJp 


10505 


E3M10000029F05 


345 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000029F06 


346 


EFA101795 


4962 


EFAlcOQ45_orfJ65p 


10922 


E3M10000029F09 


347 


EFA100689 


4886 


EFAlc0038_orf_54p 


10717 


E3M10000029FIO 


348 


EFA 10091 9 


4901 


EFAlc0013_orf_12p 


10491 


E3M10O00O29F11 


349 


EFA 102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000029F12 


350 


EFA 102282 


4985 


EFAlc0038_orf_89p 


10729 


E3MI0000029G01 


351 


EFA 1 00394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000029G04 


352 


EFA 102656 


5004 


EFAlc0039.orf.26p 


10734 


E3M10000029G05 


353 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000029G07 


354 


EFA101121 


4912 


EFAlc0036_.orf.112p 


10686 


E3M10000029G08 


355 ; 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000029G09 


356 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000029G10 


357 


EFA101797 


4963 


EFAlc0045_orf_167p 


10924 


E3MI0000029G11 


358 


EFA 1 02006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000029G12 


359 


EFA101541 


4948 


EFAlc0012_orfL5p 


10488 


E3M10000029H02 


360 


EFA101339 


4928 


EFAlc0040_orf_13p 


10743 


E3M10000029H02 


360 


EFA101340 


4929 


EFAlc0040_orfJ5p 


10745 


E3M10000029H04 


361 


EFA 102352 


4990 


EFAlc0032_orf_21p 


10635 


E3M10000029H04 


361 


EFA 102353 


4991 


EFAlc0032_orf_22p 


10636 


E3M100O0O29H05 


362 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000029H07 


363 


EFA100190 


4867 


EFAlc00l0.orf.2p 


10480 


E3M10000029H08 


364 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M10000029HH 


365 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000030A05 


366 


EFA 1025 01 


4994 


EFAlc003I_orf_35p 


10626 


E3M100OOO3OAO8 


367 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000030A09 


368 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1O0O003OA11 


369 


EFA102736 


5007 


EFAlc0022_orf60p 


10556 


E3M10000030B03 


370 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000030B04 


371 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M100O0030B05 


372 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000030B06 


373 


EFA10U62 


4919 


EFAlc0022_orf_5p 


10555 


E3MI0000030B07 


374 


EFA 100642 


'4884 


EFAlc0041_orf_56p 


10792 


E3M10000030B08 


375 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000030B10 


376 


EFA1 02655 


5003 


EFAlc0039_orf_25p 


10733 


E3M1O0OOO30BU 


377 


EFA101121 


4912 


EFAlc0036_orU12p 


10686 


E3M10000030B12 


378 


EFA102352 


4990 


EFAlc0032_orf_2lp 


10635 


E3M10000030B12 


378 


EFA 102353 


4991 


EFAlc0032_orf_22p 


10636 


E3M10000030C03 


379 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000030C04 


380 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 
ORF 

Pratpin Sen 

n> 


E3M10000030C12 


381 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


VXM 1 0QQ0030D02 


382 


EFA1 02350 


4988 


BFAlc0032j>rfJ9p 


10632 


p^mi nnoooionos 


383 


EFA101414 


4939 


EFAlc0022j>rf_l5p 


10528 


F^M 1 000003 OD 08 


384 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


F1M1 000003 0D09 


385 


EFA 102780 


5010 


EFAlc0045_orfJ0lp 


10908 


0000030D1 0 


386 | 


EFA1 02656 


5004 


EFAIc0039_orf_26p 


10734 


F^M10000030D12 


387 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


F3M10000030E01 


388 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M 1 0000030EO 1 


388 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


F1M 1 0000030E02 


389 


EFA100329 


4875 


EFAlc004l_orf_35p 


10782 


F3M10000030E04 


390 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M1 000003 0E08 


391 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


FW1 000003 0E09 


392 


EFA103365 


5026 


EFAlc0022_orfJp 


10533 


PI Ml 000003 0E 10 


393 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000030F01 


394 


EFA 10265 5 


5003 


EFAIc0039_orf25p 


10733 


F3M10000030F04 


395 


EFA10U62 


4919 


EFAlc0022_orf5p 


10555 


F3M10000030F06 


396 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000030F07 


397 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


F3M1 0000030F J 0 


398 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


F3M 1 0000030F 1 2 


399 


EFA1 02091 


4977 


EFAlc0010_orfJp 


10481 


E3M10000030G01 


400 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


F1M 1 0000030G03 


401 


EFA100023 


4862 


EFAlcO017_orfJp 


10505 


F^M 1 000OO3OG06 


402 


EFA101686 


4953 


EFAlc0045_orfJ>3p 


10940 ; 


F3M1 000003 0G0 8 


403 


EFA102501 


4994 


EFAlcO031_orfJ5p 


10626 


E3M 1 000003 0G 09 


404 


EFA103210 


5022 


EFAlc0036j>rf_119p 


10688 


E3M10000030G12 


405 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M100OOO3OHO3 


406 


EFA10I258 


4926 


EFAIc0045_orf_160p 


10918 


E3M1 000003 0H04 


407 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3 M 1 000003 0H06 


408 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M 1 000003 0HO7 


409 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M 1 000003 0H08 


410 


EFA102501 


4994 


EFAlc0Q31_orf_35p 


10626 


E3M10000030H10 


411 


EFA102091 


4977 


EFAlc0010_orfJp 


10481 


E3M1 000003 OH 1 1 


412 


EFA100615 


4881 


EFAlc00l6_orf_29p 


| 10501 


E3M10000031A02 


413 


EFA1 02006 


4973 


EFAlc0025_orf_l7p 


10580 


E3M10000031A06 


414 


EFA100970 


4903 


EFAlc0044_orf_98p 


10906 


E3M10000031A07 


415 


EFA102201 


4982 


#N/A 


tmtA 


E3M10000031A08 


416 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000031B02 


417 


EFA 100289 


4872 


H?Alc0042_orfJ39p 


10810 


E3M10000031B03 


418 


EFA100426 


4879 


EFAlcG036_orfJ9p 


10702 


E3M10000031B04 


419 


EFA100394 


4876 


EFAIc0034_orf_6p 


10675 


E3M10000031B09 


420 


EFA102183 


4979 


EFAlc0045_orf_97p 


10952 


E3M10000031B10 


421 


EFA101253 


4924 


EFAlc0043_orfJ78p 


10852 


E3M 1000003 IB 11 


422 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M1 000003 1B12 


423 


EFA100642 


48S4 


EFAlc0041_orf56p 


10792 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
rn 


E3 Ml 0000031 CO 1 


424 


EFA 102736 

XVA *A A \J£m I JU 


5007 


EFAlc0022 orf_60p 


10556 


E3M1G000031C04 


425 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M 1000003 1C06 


426 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


R3M 1 000003 1 CI 0 


427 


EFA101411 

Aj A s\. 1 V 1 T 1 A 


4936 


EFA I c0022_orfj 3p 


10526 


E3M10000031C1 1 


428 


EFA101120 

XVX *% A V A A AV 


4911 


EFAlc0036_orM13p 


10687 


E3M 10000031 CI 2 


429 


EFA 1 00668 


4885 


EFAlc0035 orf 58p 


10679 


E3M 1 000003 1 D03 


430 


EFA 102503 


4996 


EFAU0032 orf 32p 


10643 


F3M 1 000003 1 D04 


431 


EFA 102502 


4995 


EFAlc0031 orf 36p 


10627 


E3M1 000003 1D08 


432 


EFA1 02503 


4996 


EFA 1 c0032_orf_32p 


10643 


E3M 1 000003 1 E03 


433 


EFA 102501 

XvA 4* 1 v«««;v A 


4994 


EFAlc0031 orf_35p 


10626 


E3M1 000003 1E09 


434 


EFA 102736 


5007 


EFA 1 c0022_orf_60p 


10556 


E3M1 000003 1F02 

A«feSAVA I WV W«/ 1 X VA* 


435 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M1 000003 1F02 


435 


EFA101685 


4952 


EFAlc0041_prf_55p 


10791 


E3M 1 000003 1F04 

AV«/1V1 1 Ww W«l 1 X ITT 


436 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3 M 1 000003 1 F07 


437 


EFA 102656 

xva niwftwifW 


5004 


EFA1 c0039_orf_26p 


10734 


E3 Ml 000003 1F09 


438 


EFA 102764 


5008 


EFAlc0008_orf3p 


10478 


E3M10000031F11 


439 


EFA 102549 


5000 


EFA 1 c0022_orf_24p 


10538 


E3M10000031F1 1 


439 


EFA 102551 


5001 


EFA 1 c0022_.orf.25p 


10539 


E3 Ml 000003 1G03 

1 >■ / 1TX A VW W^J A w«S 


440 


EFA 10265 5 


5003 


EF A 1 c003 9_orf_25p 


10733 


E3M1 000003 1G04 


441 


EFA 1 03 571 


5030 


EFA 1 c0044_orf_l 0 1 p 


10879 


E3M1 000003 1G05 


442 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1 000003 1G06 


443 


EFA1 02656 

AwA i»i A vi«W V 


5004 


EF A lc0039_orf_26p 


10734 


F3M 1 000003 1 G07 


444 


EFA 10303 8 


5017 


EFAlc0030 orf 17p 


10613 


F3M 1 000003 1 G08 


445 


EFA 1 00295 

XVA i» A VVA>7. F 


4873 


EFAlc0021 orfJ5p 


10517 


E3M1 0000031 Gil 


446 


EFA101162 


4919 


EFAlc0022__orf_5p 


10555 


E3M1 000003 1H05 


447 


EFA101121 


4912 


EFAlc0036_orfJI2p 


10686 


R3M1 000003 1H06 


448 


EFA 101 540 


4947 


EFAIc0012_orf_4p 


10487 


F3M 1 000003 1 H07 


449 


EFA1 03038 


5017 


EFAIc0030 orf 17p 


10613 


F3M 10000031 HO 8 


450 


EFA 102736 


5007 


EFAlc0022 orf 60p 


10556 


P3M1 000003 1H 10 


451 


EFA 103038 


5017 


EFAlc0030 orfJ7p 


10613 


E3M 1 000003 1 H 1 1 


452 


EFA 100642 

XVX **A WV_TT*# 


4884 


EFAlc004l_orf_56p 


10792 


E3M 1 000003 1H11 

l^JlVl 1 VJuUUvJ 1111 1 


452 


EFA101685 

X-rA 4* A V A WWW 


4952 


EFAlc0041_orf_55p 


10791 


R3M 1 000003 2 A02 


453 


EFA 100704 

X>A i* A W / V~ 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000032A04 


454 


EFA101670 


4950 


EFAlc0019_orf_20p 


10511 


E3M10000032AO6 


455 


EFA101022 


4906 


EFAlc0043_orf69p 


10875 


E3M10000032A07 


456 


EFA101670 


4950 


EFAlc0019_orf_20p 


10511 


E3MI0000032A08 


457 


EFA 100329 


4875 


EFAlc0<Wl_orf_35p 


10782 


E3M1000O032AO9 


458 


EFA1 00394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000032A10 


459 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000032A11 


460 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000032A11 


460 


EFA101685 


4952 


EFAlc0041_orf55p 


10791 


E3MI0000032B03 


461 


EFA10I540 


4947 


EFAlc0012j)rf4p 


10487 


E3M10000032B04 


462 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000O32BO7 


463 


EFA101164 


4921 


EFAlc0022_orf_7p - 


10558 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Generaarked gene i 


full length 
ORF 

Dm^aI« Cart 

rrotein aeq 
ED 


R3M 1 00 0003 2B 08 

COIV1 1 UUUUUJiDvO 


464 


EFA 102698 


5005 


EFAlc0045_orf_115p 


10909 


F3M 1 OO0O032B09 


465 


EFA102051 


4976 


#N/A 


#N/A 


P3M 1 OO0O032B 1 1 


466 


EFA 102091 


4977 


EFAIc()0l0_prf_3p 


10481 


F3M1OO0O032B12 


467 


EFA 100295 


4873 


EFAlc0021_orf_l5p j 


10517 


P3M 1 OOO0032C0 1 


468 


EFA1 03062 


5019 


EFAlc0030_orf_19p 


10615 


p^m i ooooo^co? 


469 


EFA100151 


4864 


EFAlc0021_.orf.14p 


10516 


pim"i finofifn 9 ro i 


470 


EFA 103348 


5025 


EFAlc0043_orf_67p 


10873 


H j IVI l VAIUUUJ £ V-A/*» 


471 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 | 


p^m i onooo3?cofi 


472 


EFA101 150 


4915 


EFAlc0038_orf_57p 


10719 


f'jmi 000003 icoq 


473 


EFA 1 00740 


4889 


EFAlc0022_orf_22p 


10536 


F3M1OO0O032C1 1 


474 


EFA 10250 1 


4994 


EFAlc0031_orf_35p 


10626 


F3MIOOOO032C12 


475 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


f^m i ooooo37no i 

EOlVl J VIUUUUJ^L/u I 


476 


EFA1 03504 


5028 


EFAlc0033_orf_94p 


10671 


riwm fiftnoo37n07 


477 ! 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


f^mi 000003 ?no3 


478 


EFA1 00399 


4878 


EFAlc0041_orfJ04p 


10766 


F1M1 OO0OO32D06 


479 


EFA1 00151 


4864 


EFAlc002J_orf_14p 


10516 




480 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


P1M1 0000037ni 1 


481 


EFA101165 i 


4922 


EFAlc0022_orf_8p 


10559 


P1M 1 OO00037F04 

XjJ IVI 1 UUUWJilivt 


482 


EFA101792 


4961 


EFAlc0042_orf_I13p 


10805 


p-jx/ri nftnft039F04 


482 


EFA 103786 


5031 


EFAl(j0042_orfJ14p 


10806 


F3M 1 OO00O32R0^ 

EO IVI 1 UUUUV jitGSJJ 


483 


EFA 103038 


5017 ; 


EFAlc0030_orf_17p 


10613 


piui OOO0037F0R 
no ivi x u uuuu jicuo 


484 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


p**\/finnooo3?Fio 

BJ fVJ I UUUUUJ_E» 1 U 


485 


EFA 100870 


4899 


EFAlcO031_prf36p 


10627 


p^m i ooooo37F 1 0 

EOIVIIUIAJUUJ— JilV 


485 


EFA 102502 


4995 


EFAlcO031_orf_36p 


10627 


f^miooooo37F1 l 

CO iVi 1 UUUUu J£LJ l 1 


486 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


P3M1 ooooo37F 1 9. 


487 


EFA 102326 


4986 


#N/A 


#N/A 


F3M1 OO00032F02 


488 


EFA 1002 10 


4870 


EFAlc0022_orf_9p 


10560 


P3M1 000003 2F02 


488 


EFA101165 


4922 


EFAlc0022j>rf_8p 


10559 


F3V11 000003 2F03 
no ivi i vUUUwJir u j 


489 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


P3M 1 O000032F05 


490 


EFA 1 0254 1 


4998 


EFAlcO028_orf_3p 


10602 


P7\yf 1 rtOO0O37F07 
CJ ivi i yj vuuvi J «r v / 


491 


EFA 102780 


5010 


EFAlc0045_orf_l01p 


10908 


F3M1 00O0032F08 

CjIVI 1 XJUvU Is Jir I/O 


492 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 


F1M1O000039F1 1 


493 


EFAl 00642 


! 4884 


EFAlc0<Wlj>rf_56p 


10792 


E3M10000032F12 


494 


EFA102201 


4982 


#N/A 


#N/A 


E3M10C00032G01 


495 


EFA102502 


4995 


EFAU0031_orf_36p 


10627 


E3M10000032G02 


496 


EFAl 00870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000032G04 


497 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M1O000032G05 


498 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000032G06 


499 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000032G07 


500 


EFAl 009 19 


4901 


EFAlc0013_prfJ2p 


10491 


E3M10000032H05 


501 


EFA100200 


4869 


EFAlc004Lorf_88p 


10798 


E3M10000032H06 


502 


EFAl 01 833 


4965 


EFAlc0038_orf_6lp 


10720 


E3M10000032H08 


503 


EFA 102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000032H09 


504 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 
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Clone name 


Clone 
SeqID 


PatnoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

\Jm\T 

Protein Seq 
ID 


B3M10000032H10 


505 


EFA 100642 


4684 


EFAlc0041_orf56p 


10792 


E3M100O0O33A03 


506 


EFAI01253 


4924 


EFAlc0043_orf_178p 


10852 


E3M10000033A04 


507 


EFA102503 


4996 


EFAlc0032_orfJ2p 


10643 


E3M10O00O33A05 


508 


EFA10255I 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000033A06 


509 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000033A07 


510 


EFA102774 


5009 


EFA1 c0044_orf_25p 


10896 


E3M10000033A08 


511 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000033A11 


512 


EFA 100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000O33BO1 


513 


EFA1 02006 


4973 


EFAIc0025_orfJ7p 


10580 


E3M10000033B02 


514 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000033B04 


515 


EFA101765 


4958 


EFAlc0025_orf_33p 


10587 


E3M10000033B05 


516 


EFA J 0254 1 


4998 


EFAlc0028_orf3p 


10602 


E3M10000033B06 


517 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033B08 


518 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000033B09 


519 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000033C01 


520 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000033C02 


521 


EFA103174 


5021 


EFAlc0036_orf_120p 


10689 


E3M10000033C05 


522 


EFA1 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000033C05 


522 


EFA 102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000033C09 


523 


EFA100811 


4898 


EFAlc0022_orfJ3p 


10546 


E3M10000033C10 


524 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000033C10 


524 


EFA1014U 


4936 


EFAlc0022_orf_13p 


10526 


E3M1OO0O033C11 


525 


EFA 103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000033C12 


526 


EFA102389 


4992 


EFAlc0044_orf_83p 


10904 


E3M10000033D01 


527 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M2OO00O33DO4 


528 


EFA101682 


4951 


EFAlc0041_orf_53p 


10789 


E3M10000O33DO5 


529 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000033D06 


530 


EFA100641 


4883 


EFAlc0041_orf_57p 


10793 


E3M100O0O33D06 


530 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000033D09 


531 


EFA101414 


4939 


EFAlc0022j>rfJ5p 


10528 


E3M10000033D10 


532 


EFA102006 


4973 


EFAlc0025_prfJ7p 


10580 


E3M10000033D11 


533 


EFA102091 


4977 


EFAlc0010j>rf_3p 


10481 


E3M10000033E02 


534 


EFA101477 


4945 


EFAlc0043_orf_224p 


10861 


B3M100O0O33EO3 


i 535 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M100O0033E03 


535 


EFA101415 


4940 


EFAlc0022_orfj6p 


10529 


E3M10000033E04 


536 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3MIO0OO033EO5 


537 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000033E07 


538 


EFA 102502 


4995 


EFAlc0031_orf_36p 


10627 


E3MIO0OO033EO8 


539 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033E09 


540 


EFA100617 


4882 


EFAlc0040_orf_93p 


10764 


E3M10000033E11 . 


541 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M1O0OO033F01 


542 


EFA 102502 


4995 


EFAlc0031_orfJ6p 


10627 


E3M10000033F03 


543 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000033F04 


544 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10482 



431 



WO 02/086097 



PCTYUS02/03987 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 


F3 M 1 000001 3 F05 


545 


FFA 102501 


4994 


EFAlcO031j>rf35p 


10626 


F3M 1 OO00033FO7 


546 


FFA 102502 


4995 


EFAlc003 l_orf_36p 


10627 


FW10000033F08 


547 


FFA101 165 


4922 


EFAlc0022_orf_8p 


10559 


F3M10000033F10 


548 


EFA 103571 


5030 


EFA 1 c0044_orfj 0 lp 


10879 


F3M10000033F12 


549 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


F3M10000033F12 


549 


EFA 102542 


4999 


EFAlc0028_orf_4p 


10603 


f^miooooo33goi 


550 


EFA101163 


4920 ! 


EFA 1 c0022_orf_6p 


10557 


F3M i 0000033G02 


551 


EFA 1028 13 


5013 


EFAlc0043_orf_9p 


10878 


F3M 1 0000033G03 


552 


EFA 102656 


5004 ; 


EFA 1 c0039_orf_26p 


10734 


F3M1 0000033G04 


553 


EFA 102326 


4986 


#N/A 


#N/A 


F3M 1 OG00033G06 


554 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


F3M10000033G07 


555 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


F3M1 0000033 GOR 


556 


EFA 101 141 


4914 


EFAlc0030j>rf_J8p 


10614 


F3\<f 1 O000033GO9 


557 


EFA 102656 


5004 


EFA I c0039_orf_26p 


10734 


F3M I0000031G12 


558 


EFA101 686 


4953 


EFAlc0045_orf63p 


10940 


F3M1 0000033 H02 


559 


EFA 101 41 5 


4940 


EFAIc0022_orf_16p 


10529 


F3M 1 0000033H04 


560 


EFA 102780 


5010 


EFA 1 c0045_orfj 01 p 


10908 


F3M1 0000033H05 


561 


EFA100741 


4890 


EFA 1 c0022_orf_2 1 p 


10535 


F^M1 00O0033HO7 


562 


EFA 102502 


4995 


EFAlc0031 orf 36p 


10627 


p-iMi nnono3^HOR 


563 


EFA101 160 


4917 


EFAU0022 orf 3p 


10549 




564 


EFA1 00642 


4884 


EFAlc0041 orf 56p 


10792 


EOJY1 1 UUUUU J jrl i u 




FFA10107Q 

ETAlvlU f 7 


4908 


#N/A 


#N/A 




566 


FFA100190 


4867 


EFAlcOOlO orf 2d 


10480 


F^M 1 0000034. A 02 


567 

JO / 


EFA 102501 


4994 


EFAlc0031 orf 35p 


10626 


r-iMl 0000034 A 03 


568 


EFA 100978 I 


4904 


EFAU0022 orf 27p 


10541 


F3M 1 0000034A04 


569 


EFA 10303 8 


5017 


EFAlc0030_orf_17p 


10613 


F3M10000034B02 


570 


EFA1 03504 


5028 


EFAlc0033_orf_94p 


10671 


F3M1 0000034R04 


571 


EFA 102655 


5003 


EFA I c0039_orf_25p 


10733 


F3M1 0000034C04 


572 


EFA 102502 


4995 


EFAlc0031_orf_36p 


10627 


F3M 1 0OO0O34D0 1 


573 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10482 


E"*NvM OO00O34D07 


574 


EFA 1001 90 

LA A Vv J -7U 


4867 


EFAlcOOlO orf_2p 


10480 


r?*i\x 1 0OO0034Fil 1 


575 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


F3M1 000003 4E04 


576 


EFA100190 1 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000034F02 


577 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000034F03 


578 


EFA 103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000034F04 


579 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000034G02 


580 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1O00OO34GO3 


581 


EFA 100740 


4889 


EFAlcO022_orf_22p 


10536 


E3M10000034H02 


582 


EFA101257 


4925 


EFAlc0045_orf_159p 


10917 


E3M10000034H03 


583 


EFAI0250I 


4994 


EFAJc0031_orf35p 


10626 


E3M10000035A02 


584 


EFA 103268 


5023 


EFAlc0010_orf_lp 


10479 


E3M10000035A04 


585 


EFA 103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M1O0OO035A05 


586 


EFA101540 


4947 


EFAJc0012_orf_4p 


10487 


E3M10000035A06 


587 


EFA103571 


5030 


EFAlc0044_orf_l01p 


10879 
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Clone name 


Clone 
SeqID 


PatnoSeq Locus 


Gene SeqID 
(protein) 


Gen era ark ed gene 


full length 

UKr 
Protein Seq 
ID 


E3M100O0035A08 


588 


EFA 103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M1 0000035 A09 


589 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000035A11 


590 


EFA 1001 51 


4864 


EFAlcO02l_orf_14p 


10516 


E3M1OOO0035BOI 


591 


EFA101022 


4906 . 


EFAlc0043_orf_69p 


10875 


E3M10000035B03 


592 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035B06 


593 


EFA10U64 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000035B07 


594 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000035B08 


595 


EFA 102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000035B10 


596 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000035B11 


597 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000035BI2 


598 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000035O01 


599 


EFA 100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000035C03 


600 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


B3M10000035C04 


601 


EFA103038 


5017 


EFAlc0030_.orf.17p 


10613 


E3M10000035C05 


602 


EFA100870 


4899 


EFAlc0031_prf36p 


10627 


E3M10000035C06 


603 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000035C07 


604 


EFA100870 


4899 


EFAIc003I_orf36p 


10627 


E3M10000035C08 


605 


EFA100741 


4890 


EFAlc0022_prf_21p 


10535 


E3M10000035C08 


605 


EFA100742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000035C09 


606 


EFA 103062 


5019 


EFAlc0030_orf_19p 


10615 


E3M10000035C11 


607 


EFA100704 


4887 


EFAlc00lO_prf4p 


10482 


E3M10000035C12 


608 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035D02 


609 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3MI0000035D03 


610 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000035D04 


611 


EFA101540 


4947 


BFAlc0012_orf4p 


10487 


E3M10000035D05 


612 


EFA10U62 


4919 


EFAlc0022_orf5p 


10555 


B3M10000035D10 


613 


EFA103571 


5030 


EFAlc0044_orf_l01p 


10879 


E3MIO000035D11 


614 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000035E03 


615 


EFA101414 


4939 


EFA lc0022_orf J 5p 


10528 


E3M10000035E04 


616 


EFA101141 


4914 


EFAlc0030_orf_l8p 


10614 


E3M10000035E05 


617 


EFA1 02006 


4973 


EFAlc0025_orf_17p 


10580 


E3MI0000035E07 


618 


EFA100919 


4901 


EFAlc0013_.orf.12p 


10491 


E3M10000035E08 


619 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000035E09 


620 


EFA100312 


| 4874 


EFAlc0032_orf28p 


10641 


E3MI0000035E10 


621 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000035E11 


622 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000035E12 


623 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035F0I 


624 


EFA101417 


4942 


EFAIc0022_orf_18p 


10531 


E3M10000035F02 


625 


EFA101925 


4971 


EFAlc0044_orfJ9p 


10893 


E3M1OO00035FO3 


626 


EFA100312 


4874 


EFAlc0032_orf_28p 


10641 


E3M10000035F06 


627 


EFA101080 


4909 


#N/A 


#N/A 


E3M1OO00035F07 


628 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000035F08 


629 


EFA 1 00704 


4887 


EFAlc0010__orf_4p 


10482 


E3M10000035F09 


630 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


F3M 1 00O0O3 ^FOQ 


630 


EFA101411 


4936 


EFAIc0022_orf_13p 


10526 


F3Miooooo3SFi i 


631 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10482 


F3M 1 0000035F 1 2 


632 


EFA 101 120 


4911 


EFAlc0036_orf_ll3p 


10687 


F3M 1 0000035G02 


633 


EFA100I90 


4867 


EFAlc0010_orf_2p 


10480 


F3M10000035G02 


633 


EFA1 02091 


4977 


EFAlc0010_orf_3p 


10481 


F3M10000035G04 


634 


EFA1 00210 


4870 


EFAlc0022_orf_9p 


10560 


E3MI0000035G05 


635 


EFA 102502 


4995 


EFAJc003l_orf36p 


10627 


F3M 1 0000035G08 


636 


EFA 100642 


4884 


EFAlc0041_orf_56p 


10792 


F3M 1 0000035G09 

JL>*?J*1 1 vWW*/-/ VJ v*' 


637 


EFA 103504 


5028 


EFAlc0033_orf_94p 


10671 


F3M1 0000035G09 


637 


EFA 103508 


5029 


EFAlc0033_prf_95p 


10672 


F3M10000035G10 


638 


EFA 1 0303 8 


5017 


EFAlc0030_orf_17p 


10613 


F3M10OOO035G11 


639 


EFA 101 540 


4947 


EFAlc0012_orf_4p 


10487 


F3M1 000003 5H03 


640 


EFA101080 


4909 


#N/A 


m/A 


F3M 1 0000035H06 


641 


EFA! 00210 


4870 


EFAlc0022_orf_9p 


10560 


F3 M 1 0000035H09 


642 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 


F3M1OO000"?5H1 1 


643 


EFA101257 


4925 


EFAlc0045_orf_159p 


10917 


F3M10O0O035H1 1 


643 


EFA1 01258 


4926 


EFAlcO045_orfJ60p 


10918 


F3M1 0000036 A03 


644 


EFA1 03504 


5028 


EFAlc0033_orf_94p 


10671 


FTMinoooo36A04 


645 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


F3M1 OO00036A05 


646 


EFA1 02780 


5010 


EFAlc0045_orfJ01p 


10908 


FTMinA00036A0fi 


647 

W*t f 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


F3M"ionooo36A07 


643 


EFA1 03268 


5023 


EFAIc0010_orfJp 


10479 


f3Miooooo36aor 


649 


EFA1 03038 


5017 


EFAlc0030_orfJ7p 


10613 


Fiiwri noooo36AOQ 

EJlVi 1 UvUUU JU/W7 


650 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


etna i nnnoo36 a i o 


651 

U J 1 


EFA100210 


4870 


EFAlc0022 orf_9p 


10560 


pimi ooooo36roi 


652 


EFA101121 


4912 


EFAlc0036_orf_ll2p 


10686 


F3M10O00036R03 


653 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


ftm i ooooo36i*06 

EJiVil UUUvU JOOUU 


654 


EFA101 162 


4919 


EFAIc0022_orf_5p 


10555 


fimiooooo36R07 


655 


EFA1 03038 


5017 


EFAlc0030_orf_I7p 


10613 


F3M 1 00000 36ft 08 


656 


EFA 1001 51 


4864 


EFAlc0021_orfJ4p 


10516 


F3M1 0000036R09 


657 


EFA1 00190 


4867 


EFAlc0010_orf2p 


10480 


P 1 Ml 00 000 3 6ft 1 1 


65 8 


EFA 103 5 04 


5028 


EFA 1 c0033_orf_?4p 


10671 


F3M 1 000003 6ft 1 2 


659 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M100OOO36B12 


659 


EFA10U63 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000036C01 


660 


EFA101416 


4941 


EFAlcO022_orf_17p 


10530 


B3M100O0O36CO3 


661 


EFA103571 


5030 


EFAlcO044_orf_101p 


10879 


B3M10O00O36CO6 


662 


EFA1 02091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036C07 


663 


EFA101141 


4914 


EFAlc0030_orfJ8p 


10614 


E3M10000036C08 


664 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000036C09 


665 


EFA101540 


4947 


EFAlc00l2_orf_4p 


10487 


E3M10000036C10 


666 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 


E3M10OOOO36C11 


667 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000036D03 


668 


EFA 100704 


4S87 


EFAlc0010_orf_4p 


W482 


E3M10000036D04 


669 


EFA102201 


4982 


#N/A 


#N/A 
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Clone name 


Clone 
SeqlD 


PatboSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Sea 
ID 


E3M10000036D06 


670 


EFA1 00740 


4889 


EFAlc0022_orf_22p 


10536 


E3M10000036D08 


671 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000036D09 


672 


EFA1 03571 


5030 


EFAlc0044j>rfJ01p 


10879 


E3MIO000O36D1O 


673 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000036D11 


674 


EFA1 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000036D12 


675 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000O36EO1 


676 


EFA101121 


4912 


EFAlc0036_orfJI2p 


10686 


E3M10000036E04 


677 


EFA101162 


4919 


EFAlcO022_orf_5p 


10555 


E3M1000OO36EO5 


678 


EFA101414 


4939 


EFAlcO022_orfJ5p 


10528 ! 


E3M10000036E07 


679 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3MI0000036E08 


680 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000036F03 


681 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000036F04 


682 


EFA101686 


4953 


EFA 1 c0045_orf_63p 


10940 


E3M10000036F05 


683 


EFA101792 


4961 


EFAlc0042_orfJ13p 


10805 


E3M10000036F08 


684 


EFA 102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036F09 


685 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000036F10 


686 


EFA101162 


4919 


EFAlc0022_orfL5p 


10555 


E3M10000036F12 


687 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000036G01 


688 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000036G01 


688 


EFA102551 


5001 


EFAlc0022_orfJ25p 


10539 


E3M10000036G02 


689 


EFA101121 


4912 


EFAlc0036_orf_U2p 


10686 


E3M10000036G03 


690 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000036G04 


691 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036G06 


692 


EFA 1 00295 


4873 


EFAlcO021_orfJ5p 


10517 


E3M10000036G10 


693 


EFA101162 


4919 


EFAlc0022_orfJp 


10555 


E3M10000036HO2 


694 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000036H03 


695 


EFA103571 


5030 


EFAlc0044_orf_l01p 


10879 


E3M1O000036HO4 


696 


EFA103365 


5026 


EFAlc0022_orfJp 


10533 


E3M10000036H05 


697 


EFA100194 


4868 


EFAlc0022_orf26p 


10540 


E3M10000036H06 


698 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M1Q000036H07 


699 


EFA1O2501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000036H08 


700 


EFA1O3210 


5022 


EFAic0036_orf_119p 


10688 


E3M100OO036HO9 


701 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036H10 


702 


EFA101141 


4914 


EFAlc0030_orfJ8p 


10614 


E3M1 0000037 A03 


703 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000O37AO6 


704 


EFA100870 


4899 


EFAlc0031_orf36p 


10627 


E3M10000037A08 


705 


EFA103365 


5026 


EFAlc0022_orfJp 


10533 


E3M10000037A09 


706 


EFA100756 


4893 


EFAlc0024_orf_39p 


10575 


E3M10000037A10 


707 


EFA103268 


5023 


EFAlc0010_orfJp 


10479 


E3M10000037B02 


708 


EFA100641 . 


4883 


EFAlc004I_orf_57p 


10793 


E3M10000037B02 


708 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


B3M10000037B07 


709 


EFA10J162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000037B08 


710 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M100O0O37B1I 


711 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 
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Clone name 


Clone 
SeqW 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemnrked gene 


full length 

ORF 
Protein Seq 

LU 


p*m i floooo*7m i 


717 


FFA1010R0 


4909 


#N/A 


#N/A 


wivll UUUUUj l\JJl> 


711 


RFAI073SI 


4989 


EFAIc0032 orf 20d 


10634 




71/1 


pp a | o*^04 


5028 


FFAlcOOl* orf 94o 


10671 




71 ^ 


FFA 1076SS 


5003 


FFAlc0030 orf 25d 


10733 


xji\a i ooooo*7rY.7 


71 


pfa 101 160 
ctaiui iou 


4Q17 


FFAIc0027 orf 3d 
cr a i ww^oj i j y 


10549 




/JO 


PPA 101 161 


4918 


FFAIc0022 orf 4o 


10551 




717 
fit 


ppa i oo6i s 

cr aiuuo l j 


4881 


EFAlc0016 orf 29d 


10501 


p*\x i Anono*7<"M 7 


71 fi 
/IS 


PPA 107^07 
cr Al Uajv* 


4995 


EFAlc0031 orf 36d 


10627 


p*m 1 noooo*7no7 


71Q 


PPA 100645 


4884 


EFAlc0041 orf 56d 


10792 


cix/ri nnnon*7no* 


720 


FFA 1O07Q5 


4896 


EFAlc0043 orf 229o 


10863 


f*m i ooooo*7no* 


720 


RCA 1 03081 


5020 


EFAU0043 orf 228p 


10862 


f*m i noooo*7no4 


721 


FFA100210 


4870 


EFAlc0022 orf 9p 


10560 


p;ui onooo*7no^ 


722 


FFA101416 


4941 


EFAlc0022 orf 17p 


10530 


f*miooooo*7d06 


77* 


FFA101161 


4918 


EFAlc0022 orf 4p 


10551 


f*mi ooooo*7tioq 


774 


FFA10D190 


4867 


EFAIcOOlO orf 2p 


10480 


p*m i onooo*7r>OQ 


724 


pp a 102091 

Cr Al wtv/ 1 


4977 


EFAlcOOlO orf 3o 


10481 


F*KA1O0O00*7'ni 1 


725 


FFA 100710 


4870 


EFAlc0022 orf 9p 


10560 


f*\/ 1 ooooo*7FO i 


776 


FFA 102736 


5007 


EFAlc0022 orf 60p 


10556 


ciw i noooo*7F07 


777 


FFA 1 00704 

CPA I V/W / Xtt 


4887 


EFAlcOOlO orf 4p 


10482 


F*M 1 OOOOO*7F0* 


728 


PFA 102503 


4996 


EFAU0032 orf 32p 


10643 


p*kx i noooo*7FO^ 


770 


FFA 101 080 


4909 


#N/A 


#N/A 


ci a j t AAn/innpft*7 
coMIUULKJUj /cU/ 


7*0 


FFA 100710 


4870 


FFA1c0022 orf °o 


10560 


djM 1 UUUUUj / HUB 


7*1 


FFA 1 00647 


4884 


EFAlc0041 orf 56n 


10792 


ei it <r i nnn/innp i o 
DjMHAHWUj /clU 


7*7 


PFA 101 7^* 


4924 


EFAlc0043 orf 178o 


10852 


p*kx i noooo*7F 1 7 


7** 


FFA 1 01 6R6 
cr ai viuou 


4953 


EFAlc0045 orf 63r> 


10940 


p*Kjm noooo*7FOi 


7*4 


FFA 1 0* S04 


5028 


EFAlc0033 orf 94o 


10671 


F*K>f i aaooo*7p07 
com. i Uvuuu j / r ux 


7*S 


FFA 101 1 60 


4917 


EFAlc0022 orf 3d 


10549 


f*HjT1 noAoo*7FO/? 
COM 1 UUUUU.J /r uo 


7*6 

/JO 


FFA 1007 10 


4870 


EFAlc0022 orf 9o 


10560 


p^Kjf i onnoo*7F07 
ljMIWuuUj / ru/ 


7*7 


FFA 100210 


4870 


EFAlc0022 orf 9p 


10560 


F*A>ri ooooo*7Pi 7 


738 


FFA101 161 

CX AIUI lvi 


4918 


EFAlc0022 orf 4p 


10551 


f* m i ooono* 7*70 l 


739 


EFA 1 02656 


5004 


EFAlc0039 orf 26p 


10734 


F*M 1 O00O0*7fi07 


740 


FFA 101 165 


4922 


EFAlc0022 orf 8p 


10559 


pi Y/i i ooono* 7fi0* 


741 


FFA 1 07780 
cr a i v/x / ou 


5010 


EFAlc0045 orf 101o 


10908 


E3M1 000003 7G05 


742 


EFA 102780 


5010 


EFAlc0045_orf_I01p 


10908 


E3M10000037G06 


743 


EFA1 03295 


5024 


EFAlc0032_orf_lp 


10633 


E3M10000037G07 


744 


EFA101541 


4948 


EFAlc0012_orf_5p 


10488 


E3M10000037G08 


745 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000037G10 


746 


EFA101412 


4937 


EFAlc0022_orfll4p 


10527 


E3M10000037G11 


747 


EFA 103038 


5017 


EFAlc0030_orf.l7p 


10613 


E3M10000037H02 


748 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000037H05 


749 


EFA101686 


4953 


EFAlc0045^orf_63p 


10940 


E3M10000037H07 


750 


EFA100955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000037H10 


751 


EFA101080 


4909 


#N/A 


m/A 


E3M10000037H11 


752 


EFA102541 


4998 


EFAlc0028_orL3p 


10602 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


foil length 
ORF 

Pmtain Can 

rruiein aeq 
ID 


E3M10000038A02 


753 - 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M 1000003 8 A03 


754 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10OOOO38A05 


755 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M 1000003 8 A06 


756 


EFA 102549 


5000 


EFAlc0022_orfl24p 


10538 


E3M10000038A07 


757 


EFA102501 


4994 


EFAlc003l_orf_35p 


10626 


E3M10000038A09 


758 


EFA102736 


5007 


EFAlc0022_orf_60p 


10556 


E3M 1000003 8 A10 


759 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M 1 000003 8A 11 


760 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000038B02 


761 


EFA103210 


5022 


EFAlc0036_orfJ19p 


10688 


E3M10000038B03 


762 


EFA102389 


4992 


EFAlc0044_orf_83p 


10904 


E3M1 000003 8B04 


763 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000038B05 


764 


EFA100795 


4896 


EFAlc0043_orf_229p 


10863 


E3M10000038B05 


764 


EFA103081 


5020 


EFAlc0043_orf_228p 


10862 


E3M10000038B07 


765 


EFAI00190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000038B08 


766 


EFA10U60 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000038B09 


767 


EFA101685 


4952 


EFAlc0041_orf55p 


10791 


E3M10000038B11 


768 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000038C02 


769 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000038C03 


770 


EFA102656 


5004 


EFAIcO039_orf_26p 


10734 


E3M10000038C05 


771 


EFA101686 


4953 


EFAIc0(H5_orfjS3p 


10940 


E3M10000038C07 


772 


EFA101963 


4972 


EFAlc0043_orfJ62p 


10848 


E3MI0000038C10 


773 


EFA 102655 


5003 


EFAlcO039_orf25p 


10733 


E3M10000038C12 


774 


EFA101080 


4909 


#N/A 


UN/A 


E3M1000O038D01 


775 


EFA101540 


4947 


EFAlcQ012_orf4p 


10487 


E3M10000038D02 


776 


EFA103504 


5028 


EFAlcO033_orf_94p 


10671 


E3M10000038D04 


777 


EFA10I540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000038D08 


778 


EFA101160 


4917 


EFAlcO022_orf3p 


10549 


E3M10000038D10 


779 


EFA1 03504 


5028 


EFAlc0033_orf94p 


10671 


E3M10000038DU 


780 


EFA 103571 


5030 


EFAlc0044.orfJ01p 


10879 | 


E3M10000038D12 


781 


EFA1 01540 


4947 


EFAlcO012j>rf_4p 


10487 


E3M10000038E02 


782 


EFA 100704 


4887 


EFAlcO010j>rf4p 


10482 


E3M10000038E03 


783 


EFA101159 


4916 


EFAlc0022_orf2p 


10543 


E3M10000038E04 


784 


EFA101540 


4947 


EFAlc0012_orf.4p 


10487 


E3MI0000038E05 


785 


EFA 102656 


5004 


EFAlc0039_.orf.26p 


10734 


E3M10000038E07 


786 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3MI0O00038E08 


787 


EFA10I121 


4912 


EFAlc0036_orf_112p 


10686 


E3M1OO0OO38EU 


788 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M1OO00038F02 


789 


EFA102541 


4998 


EFAU0028_orf3p 


10602 


E3M10000038F04 


790 


EFA1 01686 


4953 


EFAlc0045,orfL63p 


10940 


E3M10O00038F05 


791 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000038F05 


791 


EFA 101 161 


4918 


EFAlc0022_orf_4p 


10551 


E3M1OO00O38F06 


792 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000038F07 


793 


EFA103210 


5022 


BFAlcO036_orfJ19p 


10688 


E3M10O0OO38F09 


794 


EFA102185 


4980 


EFAlc0045_orf95p 


10950 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

I> Tropin Qon 

ID 


E3M1 000003 8F 10 


795 


EFA101080 


4909 


m/A 


#N/A 


E3M 1 000003 8F 11 


796 


EFA100740 


4889 


EFAlc0022_orf_22p 


10536 


E3M1 000003 8G02 


797 


EFA100919 


4901 


EFAlc00l3_orf_12p 


10491 


E3M1 000003 8G03 


798 


EFA101414 


4939 


EFA!c0022_orf_!5p 


10528 


E3M1 000003 8G06 


799 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000038G07 


800 


EFA 102352 


4990 


EFAlc0032_orf_21p 


10635 


E3M1 000003 8G07 


800 


EFA102353 


4991 


EFAlc0032_orf22p 


10636 


E3M1 000003 8GU 


801 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3MI0000038H02 


802 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M 1 000003 8H05 


803 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M1 000003 8H06 


804 


EFA 100295 


4873 


EFAlc0021_orfJ5p 


10517 


E3M1 000003 8H07 


805 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000038H08 1 


806 


EFA100295 


4873 


EFAlc0021_orfJ5p 


10517 


E3M10000038H09 


807 


EFA102802 


5012 


EFAlcO043_orf_18p 


10854 


E3M1O000038H1O 


808 


EFA10I541 


4948 


EFAlc0012_orf_5p 


10488 


E3M10000039A02 


809 


EFA101736 


4955 


EFAlc0041_orf_l4p 


10775 ! 


E3M1 0000039 A02 


809 


EFA101737 


4956 


EFAlc0041_orf_l5p 


10778 


E3M1 000003 9A06 


810 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000039A07 


811 


EFA102006 


4973 


EFAIc0025_orfJ7p 


10580 


E3M1 0000039 A08 


812 


EFA10U62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039A10 


813 


EFA101257 


4925 


EFAlc0045_orf_159p 


10917 


E3M10000039A1 1 


814 


EFA10I412 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000039B01 


815 


EFA102541 


4998 


EFAlc0028_orfJp 


10602 


E3M10000039B03 


816 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000039B04 


817 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000039B04 


817 


EFA101416 


4941 


EFAlc0022_prfJ7p 


10530 


E3M10000039B06 


818 


EFA100870 


4899 


EFAlc0031_orf36p 


10627 


E3M1 000003 9B07 


819 


EFA102U0 


4978 


EFAlc0042_prf_99p 


10841 


E3M10000039B08 


820 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3 M 1 0000039B09 


821 


EFA101792 


4961 


EFAlc0042_orfJ13p 


10805 


E3M10000039B11 


822 


EFA101080 


4909 


m/A 


#N/A 


E3M10000039C02 


823 


EFA 1 03062 


5019 


EFAlc0030_orf_19p 


10615 


E3M1 0000039C04 


824 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039C05 


825 


EFA100739 


4888 


EFAlc0022_orf_23p 


10537 


E3M10000039C06 


826 


EFA 103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000039C07 


827 


EFA101791 


4960 


EFAlc0042_orf_112p 


10804 


E3M10000039C07 


827 


EFA101792 


4961 


EFAlc0O42_orf_113p 


10805 


E3M10000039C08 


828 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000039C09 


829 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000039C10 


830 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039D02 


831 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000039D03 


832 


EFA102655 


5003 


EFAlcQ039_orf_25p 


10733 


E3MI0000039D04 


833 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000039D06 


834 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


fall length 
ORF 

ID 


E3MI0000039EOI 


835 


EFAI02201 


4982 




#N/A 


E3M10000039E02 


836 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M1O0O0039E03 


837 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M10000039E05 


838 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000039E07 


839 


EFAI03295 


5024 


EFAlc0032_orfJp 


10633 


E3M1O000039E0S 


840 


EFA101685 


4952 


EFAlc004l_orf_55p 


10791 


E3M10000039F01 


841 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000039F02 


842 


EFA103021 


5015 


EFAlc0030_orf_l6p 


10612 


E3M10000039F03 


843 


BFA102788 


5011 


EFAlc0033_orf41p 


10661 


E3M100OOO39F03 


843 


EFA 103375 


5027 


EFAlc0033_orf_40p 


10660 


E3M10000039F06 


844 


EFA100739 


4888 


EFAlc0022_orf_23p 


10537 


E3M10000039F07 


845 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000039F08 


846 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039G01 


847 


EFA 102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000039G02 


848 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M1O00O039G05 


849 


EFAI00919 


4901 


EFAlc00l3_orfJ2p 


10491 


E3MI0000039G07 


850 


EFA 101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000039G09 


851 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000039G10 


852 


EFA101682 


4951 


EFAlc0041_orf_53p 


10789 


E3M10000039H02 


853 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000039H07 


854 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000039H08 


855- 


EFA10112I 


4912 


EFAlc0036_orfJ12p 


m$6 


E3M10000039H10 


856 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000039H11 


857 


EFA101120 


49U 


EFAlc0036_orfJ13p 


10687 


E3M10000039H11 


857 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M1O00O04OA03 


858 


EFA101123 


4913 


EFAtc0040_orf22p 


10748 


E3M 1 0000040 AOS 


859 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040A07 


860 


EFA100157 


4865 


EFAlc0034_orf63p 


10673 


E3M1000O04OA09 


861 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000040A10 


■ 862 


EFA101417 


4942 


EFAlc0022_orfj8p 


10531 


E3M1000004OAU 


863 


EFA101685 


4952 


EFAlc0041.orf.55p 


! 10791 


E3M10000040B01 


864 


EFA 102788 


5011 


EFAlc0033_orf_41p 


10661 


E3M1000004OB02 


865 


EFA102655 


5003 


EFAtc0039_orf_25p 


10733 


E3M1000O04OB05 


866 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M1000O04OB05 


866 


EFA103268 


5023 


EFAlc0010_orf_lp 


10479 


E3M10000040B06 


867 


EFA102518 


4997 


EFAlc0032_orf_46p 


10647 


E3MI0000040B08 


868 


EFA100919 


4901 


EFAIc00I3_orfJ2p 


10491 


E3M10000040B09 


869 


EFA 102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000040B10 


870 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000040BH 


871 


EFA102764 


5008 


EFAlc0008_orf_3p 


10478 


E3M10OOOO4OB12 


872 


EFA100210 


4870- 


EFAlc0022_orf_9p 


10560 


E3M10000040C02 


873 


EFA101080 


4909 


#N/A 


#N/A 


B3M10000040C05 


874 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000040C06 


875 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fuU length 

ORF 
Protein Seq 

11/ 


RIM 1 0000040007 


876 


EFA101 121 


4912 


EFAlc0036 orf 112p 


10686 


F3M 1 0000040COR 


877 


EFA 102780 


5010 


EFAlc0045 orMOlp 


10908 


R3 M 1 0000040C09 


878 


EFA100165 


4866 


EFAlc0032 orf23p 


10637 


F3M 1 0000040G09 


878 


EFA 102353 

AjA A 1 VfrJJJ 


4991 


EFAlc0032 orf 22p 


10636 


F3Miooooo4ono 


879 


EFA 101 686 


4953 


EFAlc0045 orf 63p 


10940 


F3M10O00040C1 1 


880 


EFA 102501 


4994 


EFAU0031 orf 35p 


10626 


F3M1 0000040 HI 2 


881 


EFA 102780 


5010 


EFAlc0045 orf lOlp 


10908 


F3M 1 00O0040D03 


882 


EFA 102201 


4982 


#N/A 


#N/A 


E3 M 1 0000040D04 


883 


EFA10I080 


4909 


#N/A 


#N/A 


E3M 1 00O0040D08 


884 


EFA101686 


4953 


EFAlc0045 orf 63p 


10940 


E3M 1 0000040D 1 2 

|_>t_ t I'f I vUUUufvi/ A -£ 


885 


EFA 101 686 


4953 


EFA I c0045_orf_63p 


10940 


F3M 1 0000040E02 


886 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000040E10 


887 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000040E1 1 


888 


EFA 103039 


5018 


EFAlc0043_.orf.16p 


10850 


E3M1 0000040E1 2 

i-J— '1*1 1 VvViUV~VUI 4> 


889 


EFA 10209 1 


4977 


EFAlcOOlO orf_3p 


10481 


E3M10000040F01 


890 


EFA1 00295 


4873 


EFAlc0021 orf_15p 


10517 


E3 M 1 0000040F03 


891 


EFA 102503 


4996 


EFA 1 c0032_orf_32p 


10643 


F3M 1 0000040F08 


892 


EFA101080 

* *1 *• AVI V V V 


4909 


#N/A 


#N/A ! 


F3M1 0000040F09 


893 


EFA100919 


4901 


EFAlcOOB orf 12p 


10491 


F3M1Q000040F10 


894 


EFA102051 

Ul *V A VArv«/ A 


4976 


#N/A 


#N/A 


F3M1 0000040G01 


895 


EFA101415 


4940 


EFAlc0022 orf_16p 


10529 


F3\f I G000040G02 


896 


EFA 1 01 424 


4943 


EFAlc004I orf_39p 


10784 


F3M 1 0000040G02 


896 


EFA101425 


4944 


EFAlc0041 orf_40p 


10785 


R3M 1 0000040G04 


897 


EFA101141 

A-*i rilUl It A 


4914 


EFA1 c0030_orf_l 8p 


10614 


F3M1 00O0O40GO5 


898 


EFA101159 

IjJ. A I V A IW/ 


4916 


EFAlc0022 orf 2p 


10543 


F3M1 0000040C507 


899 


EFA 101 079 


4908 


#N/A 


#N/A 


E3M 1 0000040G07 


899 


EFA101080 

1 4* A V A V V V 


4909 


#N/A 


#N/A 


F3M ! 0000040G08 


900 


EFA102186 

i-rfA A V*v A W 


4981 


EFA1 c0045_orf94p 


10949 


F3M 1 0000040GOQ 


901 


EFA 103 021 


5015 


EFAlc0030 orf 16p 


10612 


F3M10000040G1 1 


902 


EFA101414 


4939 


EFA 1 c0022_orf_l 5p 


10528 


F3M 1 0000040H02 


903 


EFA 102780 


5010 


EFAlc0045 orfJOIp 


10908 


F1M 1 0000040H03 


904 


EFA 100394 


4876 


EFAlc0034 orf_6p 


10675 


F3M 1 0000040H04 


905 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M10000040H04 


905 


EFA101685 


4952 


EFAlc004Lorf_55p 


10791 


E3M10000040H05 


906 


EFA100642 


4884 


EFAlc0041_orf.56p 


10792 


E3M10000040H05 


906 


EFA 101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000040H09 


907 


EFA101416 


4941 


EFAlc0022_.orf.17p 


10530 


E3M10000040H09 


907 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000041A03 


908 


EFA100615 


4881 


EFAlc0016j)rf29p 


10501 


E3M 10000041 AOS 


909 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000041A08 


910 


EFA100704 


4887 


EFAlc0010_orf.4p 


10482 


E3M1O0O0041AO9 


911 


EFA101354 


4930 


EFAlc0032_orf_69p 


10648 


E3M10000041A10 


912 


EFA100001 


4861 


EFAlc0030__orf_3p 


10618 


E3M10000041A11 


913 


EFA100642 


4884 


EFAlc004l_orf_56p 


10792 
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Clone name 


Clone 
SeqrD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Prntpln Sf*n 
rruivui l>vij 

n> 


E3M10000041AU 


913 


EFA101685 


4952 ! 


EFAlc0041.orf.55p 


10791 


E3M10000041B02 


914 


EFA 102656 


5004 


EFAlc0039.orf_26p 


10734 


E3M10000041B03 


915 


EFA101414 


4939 


EFAlcO022_orf_l5p 


10528 


E3M10000041B05 


916 


EFA 102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M1 000004 1B06 


917 


EFA102091 


4977 


EFAlc0010.orf.3p 


10481 


E3M1 000004 1B08 


918 


EFA 102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M1 000004 1B09 


919 


EFA101924 


4970 


EFAlc0044_orf_l8p 


10891 


E3M1 000004 1B09 


919 


EFA101925 


4971 


EFAlc0044_orf_19p 


10893 


E3M10000041B10 


920 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041B11 


921 


EFA101416 


4941 


EFAlc0022.orf.l7p 


10530 


E3M10000O41B11 


921 


EFA101417 


4942 


EFAIc0022.orf.18p 


10531 


E3M10000041B12 


922 


EFA101411 


4936 


EFAlc0022_.orf.13p 


10526 


E3M10000041C01 


923 


EFA 1001 51 


4864 


EFAlc0021_orf_14p 


10516 


E3M1 000004 1C07 


924 


EFA100739 


4888 


EFAIc0022.orf.23p 


10537 


E3M1 000004 1C08 


925 


EFA101121 ! 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000041C09 


926 


EFA103365 


5026 


EFAlc0022_orf_lp 


10533 


E3M1000004IC10 


927 


EFA 1 02503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000041C11 


928 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000041C12 


929 


EFA100798 


4897 


EFAlc0042.orfJ60p 


10818 


E3M1000004ID02 


930 


EFA 1 02502 


4995 


EFAlcO031_orf_36p 


10627 


E3M10000041D03 


931 


EFA101060 


4907 


EFAlc0038.orf.73p 


10722 


E3M10000041D04 


932 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3MI0000041D04 


932 


EFAI01685 


4952 


EFAlc0041.orf.55p 


10791 


E3M10000041D05 


933 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041D06 


934 


EFA 10265 6 


5004 


EFAlc0039.orf.26p 


10734 


E3MI0000041D08 


935 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000041D09 


936 


EFA101120 


4911 


EFAlc0036_orfJ13p 


10687 


E3M10000041D10 


937 


EFA 102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000041D1I 


938 


EFA 100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000041D12 


939 


EFA100394 


4876 


EFAlc0034_orf6p 


10675 


E3M1 000004 1E02 


940 


EFA101797 


4963 


EFAlc0045.orf.167p 


10924 


E3M1O00OO41E03 


941 


EFA 102091 


4977 


EFAlc0010.orf.3p 


10481 


E3M10000041E05 


942 


EFA101415 


4940 


EFAlc0022.orf.16p 


10529 


E3M10000041E07 


943 


EFA102091 


4977 


EFAlc0010.orf.3p 


10481 


E3M10000041EI0 


944 


EFA 100704 


4887 


EFAlc0010.orf.4p 


10482 


E3M10000041E11 


945 


EFA100190 


4867 


EFAlc0010.orf.2p 


10480 


E3MI0000041F03 


946 


EFA 102503 


4996 


EFAlc0032.orf.32p 


10643 


E3M10000041F05 


947 


EFA102006 


4973 


EFAlc0025.orf.17p 


10580 


E3M10000041F06 


948 


EFA102501 


4994 


EFAlc0031.orf.35p 


10626 


E3M10000041F07 


949 


EFA101159 


4916 


EFAlc0022.orf_2p 


10543 


E3M10000041F08 


950 


EFA100295 


4873 


EFAlc0021.orf.15p 


10517 


E3M1000004tF09 


951 


EFA101417 


4942 


EFAlc0022.orf.18p 


10531 


E3M10000041F10 


952 


EFA101079 


4908 


#N/A 


#N/A 


E3M10000041F10 


952 


EFA101080 


4909 


#N/A 


#N/A 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

11/ 


pim 10000041 pi i 


953 


FFA101 160 


4917 


EFAlc0022 orf 3d 


10549 


Cj IV1 1 l/UUvU** 1 vJU— ■ 


954 


FFA101 141 

trn ivl it i 


4914 


EFAlc0030 orf 18o 


10614 


p^iwt ioooon4ifioi 

CO IVI 1 vvUUU4 I VJvO 


OSS 

7JJ 


FFA 107953 


4984 


EFAlc003R orf 85n 

Ld Al VVVJO Ull O^p 


10727 


P1N/1 oooofliii rjfid 


7JV 


FFA1016R5 


4952 


FFAlc0041 orf 55d 


10791 


p^ivyf i oooona.1 rcnfi 


9S7 


FFA 10097R 

C1A1W7/0 


4904 


EFAlc0022 orf 27o 


10541 


p^m i 000004 i no7 


958 


FFA101 141 


4914 


EFAlc0030 orf 18d 

1j1 *V 1 bUWJV VI A 1 Of* 


10614 


p^ mi 0000041 hor 


959 


FFA 100704 


4887 


EFAlcOOlO orf 4n 


10482 


p^N/ri 0000041 nno 

C J ivl 1 l/U vvU*e 1 \JVy 


960 


pc A 100704 


4887 


EFAlcOOlO orf 4t> 


10482 


P3 m i 000004 \ a i o 


961 


EFA 100394 


4876 


EFAlc0034 orf 6d 


10675 


f^m 1 0000041 a i 9 


962 


EFA 1003 94 


4876 


EFAlc0034 orf 6p 


10675 


P3 \/f 1 0 00004 1 F-T04 


963 


EFA 102351 


4989 


EFAlc0032 orf 20p 


10634 


F3M 1 000004 1 H05 


964 


EFA 100329 


4875 


EFAlc0041 orf 35p 


10782 


KW 1 000004 1 H06 


965 


EFA 102502 


4995 


EFAlc003l orf 36p 


10627 


PI M 1 000004 1 H07 


966 


EFA 103 062 


5019 


EFAlc0030 orf_19p 


10615 


F3M 1 00000411408 


967 


EFA101686 


4953 


EFAlc0045 orf 63p 


10940 


F3 M 1 000004 1 H09 


968 


EFA 10278 8 


5011 


EFAlc0033 orf 41 p 


10661 


F3M1 000004 1H 10 

JJiJ 1V1 1 UvUWUT 111 IV 


969 


EFA 10 1685 


4952 


EFAlc0041 orf.55p 


10791 


F3M1 0000041 HI 1 
C/j ivi i uu vjvv*t imi 


970 


EFA 102253 


4984 


EFAlc0038 orf 85p 


10727 


F3M1 0000042 A03 


971 


EFA101120 


4911 


EFAlc0036 orf 113p 


10687 


P1M 1 000004? A 03 


971 


EFA101 121 

Err AJV1 1 *< 1 


4912 


EFAlc0036 orf 112o 


10686 


P3 M 1 0000049 A OR 


972 


EFA 102351 


4989 


EFAlc0032 orf 20d 


10634 


F3M1 0000049 A10 
CO ivi j wuuWini v 


973 


EFA101 121 


4912 


EFAlc0036 orf 112p 


10686 


PI Ml 000004? R01 

CO ivl 1 WUUUHiOU 1 


974 


FFA10I404 


4933 


EFAlc0033 orf 55d 


10663 


P31vf 1 0000042R02 


975 


FFA10O668 


4885 


EFAlc0035 orf 58d 


10679 


PI JV/f 1 0000049 R04 


976 


FFA 102 186 


4981 


EFAlc0045 orf 94o 


10949 


P 3 \A 1 0O0O049 P04 
CJ IVI 1 vvUvv*r£-C» U*r 


976 


FFA 102453 


4993 


EFAlc0045 orf 203n 


10931 


ciMI OO00049R0R 


977 


EFA101417 
cr niwjti / 


4942 


EFAlc0022 orf 18o 


10531 


P3M1 0000049R09 


978 


EFA101797 


4963 


EFAlc0045 orf 167o 


10924 


P llvT 1 0000 049 Pi 1 0 


979 


FFA101 121 


4912 


EFAlcO036 orf 1 12o 


10686 


tj-ipiyf i Afinno49Pt 1 1 


9R0 


FFA 101 165 


4922 


EFAlcO022 orf Ro 


10559 


PA Ml OO00049P09 
CO IVI 1 WUUU'iaV^Ua 


9R1 

JO 1 


FFA 101 150 

crniui i J" 


4915 


EFAlc0038 orf 57d 


10719 


P1M t OOftO049P03 


982 


FFA 102780 


5010 


EFAlc0045 orf lOlo 


10908 


DIM 1 0000049P04 
CO IVi 1 UUv/UU*tZV_»U*t 


9R3 


FFA102656 


5004 


EFAlc0039 orf 26o 


10734 


E3M1OO0OO42C1O 


984 


EFA100151 


4864 


EFAlc0021_orf_l4p 


10516 


E3M1O000042C1O 


984 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 


E3M10000042D01 


985 


EFA100615 


4881 


EFAlc0016_orf.29p 


10501 


E3M10000042D02 


986 


EFA102501 


4994 


EFAlc003LorfJ5p 


10626 


E3M1OO00042D03 


987 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000042D06 


988 


EFA 102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M1OO0OO42D09 


989 


EFA101141 


4914 


EFAlc0030__orf_18p 


10614 


E3M10000042D11 


990 


EFA101412 


4937 


EFAlc0022„orf_14p 


10527 


E3M10000042D12 


991 


EFA 100795 


4896 


EFAlc0043_orf_229p 


10863 


E3M10000042E05 


992 


EFA 102501 


4994 


EFAlc0031_.orf.35p 


10626 


E3M10000042E12 


993 


EFA 102351 


4989 


EFAlc0032_orf20p 


10634 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

Protein Seq 
ID 


E3M10000042FU 


994 


EFA101792 


4961 


EFAlc0042_orfJ13p 


10805 


E3M10000042G01 


995 


EFA101412 


4937 


EFAlc0022j>rf_14p 


10527 


E3M10000042G05 


996 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000042G07 


997 


EFA101169 


4923 


EFAlc0024_orfJ8p 


10574 


B3M1000O042GO8 


998 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000042G11 


999 


EFA101120 


4911 


EFAlc0036._orf.113p 


10687 


E3M10000042GH 


999 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000042G12 


1000 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000042H06 


1001 


EFA101799 


4964 


EFAlc0045_orf_169p 


10926 


E3M10000042H08 


1002 


EFA101120 


4911 


EFAlc0036_orfJ13p 


10687 


E3M10000042H11 


1003 


EFA 100668 


4885 


EFAlc0035_orf_58p 


10679 


E3M10000043A02 


1004 


EFA101799 


4964 


EFAl<tf045_orfJ69p 


10926 


E3M10000043A03 


1005 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M1 0000043 A05 


1006 


EFA 102502 


4995 


EFAlc003Lorf_36p 


10627 


E3M1 0000043 A08 


1007 


EFA100689 


4886 


EFAlc0038_orf_54p 


10717 


E3M10000043A09 


1008 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000043A09 


1008 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000043A10 


1009 


EFA 101 080 


4909 


#N/A 


#N/A 


E3M10000043A11 


1010 


EFA 102006 


4973 


EFAltf)025_orfJ7p 


10580 


E3M10000043B01 


1011 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000043B02 


1012 


EFA101121 


4912 


EFAlc0036_orfJl2p 


10686 


E3M10000043B03 


1013 


EFA103038 


5017 


EFAlcO030_orf_l7p 


10613 


E3M10000043B06 


1014 


EFA101404 


4933 


EFAlc0033_orf55p 


10663 


E3M10000043B08 


1015 


EFA10U23 


4913 


EFAlc0040_orf_22p 


10748 


B3M10000043B09 


1016 


EFA101892 


4969 


EFAlc0017„orf.21p 


10506 


E3M10000O43B10 


1017 


EFA 102656 


5004 


EFAlc0039_.orf.26p 


10734 


E3MI0000043B11 


1018 


EFA100704 


4887 


EFAlc0010_.orf.4p 


10482 


E3M10000043BI2 


1019 


EFA100151 


4864 


EFAlc002Lorf_14p 


10516 


E3M10000O43C01 


1020 


EFA 102656 


5004 


EFAlc0039_OTf_26p 


10734 


E3M10000043C08 


1021 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000043C09 


1022 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000043D01 


1023 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000043D02 


1024 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000043D09 


1025 


EFA102351 


4989 


EFAlc0032_orfJ20p 


10634 


E3M1000OO43D1O 


1026 


EFA101872 


4967 


EFA]c<XM2_orf_152p 


10815 


E3M10000043DIO 


1026 


EFA101873 


4968 


EFAlc0042_orf_l53p 


10816 


B3M10000043D12 


1027 


EFA1 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000043E03 


1028 


EFA 100397 


4877 


EFA!c0041_orf_148p 


10773 


E3M10000043E07 


1029 


EFA101339 


4928 


EFAlc0040_orf_13p 


10743 


E3M10000043E08 


1030 


EFA101872 


4967 


EFAlc0042_orfJ52p 


10815 


E3M10000043E08 


1030 


EFA101873 


4968 


EFAlc0042_orfJ53p 


10816 


E3M10000043E10 


1031 


EFA 102656 


5004 


EFAlc0039.orfl.26p 


10734 


E3M10000043E11 


1032 


EFA102813 


5013 


EFAlc0043.orf_9p 


10878 


E3M10000043F03 


1033 


EFA102655 


5003 


EFAlc0039.orf.25p 


10733 
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Clone name 


Gone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000043F04 


1034 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000043F06 


1035 


EFA100615 


4881 


EFAlc0016_orf_29p 


10501 


E3M10G00G43F08 


1036 


EFA10U21 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000Q43F10 


1037 


EFA101159 


4916 


EFAlc0022_orf2p 


10543 


E3M10000043F12 


1038 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043G03 


1039 


EFA1 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M1OO0O043GO4 


1040 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000043GO5 


1041 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000043G07 


1042 


EFA100157 


4865 


EFAlc0034_orf_63p 


10673 


E3M1OO0O043GO8 


1043 


EFA1 01080 


4909 


tm/A 


m/A 


E3M10000043G10 


1044 


EFA101792 


4961 


EFAlc0042_orf_113p 


10805 


E3M10000043G11 


1045 


EFA1 01080 


4909 


#N/A 


m/A 


E3M10000043G12 


1046 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000043H02 


1047 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M1 0000043 H05 


1048 


EFA101080 


4909 


m/A 


m/A 


E3M10000043H08 


1049 


EFA100615 


4881 


EFAlc0016.orf.29p 


10501 


E3M10000043H09 


1050 


EFA 102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000043H11 


1051 


EFA102655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000044C02 


1052 


EFA100955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000044E01 


1053 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


K1M10000002F02 


1054 


KPN101750 


5037 


KPNlcl723_orf_lp 


11652 


K1M10000003C01 


1055 


KPN 103882 


5040 


KPNlc2848_orf_lp 


11716 


K1M10000007F01 


1057 


KPN104183 


5041 


KPNlcl646_orf_2p 


11650 


K1M1O000007F01 

1\ 1 ATB 4 WWW ' » V * 


1057 


KFN106659 


5049 


KPNlcl646_orf_lp 


11649 


K1M10000008C02 


1058 


KPN 107626 


5051 


#N/A 


m/A 


K1M10000008C10 


1059 


KPN101729 


5036 


KPNlcl566_orfJp 


11647 


K1M10000008G10 

XV 1 1¥X J WWW W VP * V 


1060 


KPN 106840 


5050 


KPNlc2087_orf_lp 


11664 


K1M1O000009DO4 


1061 


KPN1 07776 


5052 


KPNlc4041_orfJp 


11771 


K1M10000013E04 


1062 


KPN 105779 


5047 


KPNlc4012_orfJp 


11770 


FC1M10000020B02 


1065 


KPN101729 


5036 


KPNlcl566_orf_lp 


11647 


K1M10000022C10 


1067 


KPN100854 


5033 


KPNlc0845_orf_lp 


11630 


K1M10000030C07 


1070 


KPN104716 


5045 


KPNlc3094_orf_5p 


11757 


K1M10000030EQ7 


1071 


KPN104538 


5044 


KPNlc2918_orf_2p 


11726 


K1M10000032E11 


1073 


KPN101729 


5036 


KPNlcl566_orf_lp 


11647 


K1M10000033B02 


1074 


KPN101729 


5036 


KPNlcl566_orfJp 


11647 


K1M10000033E01 


1075 


KPN100432 


5032 


KPNlc0331_orf_lp 


11628 


K1M10000036G08 


1076 


KPN1 06044 


5048 


m/A 


m/A 


K1M10000037D10 


1077 


KPN104281 


5042 


KPNlc3000_orf_3p 


11742 


K1M10000038H09 


1078 


KPN102057 


5038 


KPNlcl958_orfJp 


11661 


K1M10000039H03 


1079 


KPN106840 


5050 


KPNlc2087_orfJp 


11664 


K1M10000043D05 


1081 


KPN102638 


5039 


KPNlc2127_orfJp 


11667 


K1M10000043H10 


1082 


KPN1 05722 


5046 


#N/A 


m/A 


K1M10000044D08 


1084 


KPN 104430 


5043 


#N/A 


m/A 


K1M10000044G05 


1086 


KPN101026 


5035 


KPNlc0875_orf_lp 


11631 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Frotein oeq 
ID 


K1M10000045A07 


1087 


KPN101022 


5034 


KPNlcl316_orf_3p 


11642 


K1M10000045D10 


\Q88 


KPN102638 


5039 


KPNlc2127_orfJp 


11667 


P1M1O000OO8CO6 


1092 


PA2424 


5107 


m/A 


m/A 


P1M10000008G04 


1093 


PA0337 


5060 


m/A 


m/A 


P1M10000010C03 


1094 


PA4997 


5202 


m/A 


m/A 


P1M10000014H10 


1095 


PA4252 


5168 


m/A 


m/A 


P1M10000014HIO 


1095 


PA4253 


5169 


m/A 


m/A 


PIM10000015C06 


1096 


PA0413 


5064 


m/A 


m/A 


P1M10000015C06 


1096 


PA0414 


5065 


m/A 


m/A 


P1M10000015C09 


1097 


PA3041 


5124 


#N/A 


m/A 


PIM10000016C04 


1098 


PA2680 


5117 


#N/A 


m/A 


P1M10000018B01 


1099 


PA4264 


5177 


#N/A 


m/A 


PIM10000018C01 


1100 


PA4264 


5177 


#N/A 


m/A 


P1M10000018E01 


1101 


PA4067 


5151 


#N/A 


m/A 


PIM10000018G01 


1102 


PA4067 


5151 


#N/A 


m/A 


PIM1000OO19FO1 


1103 


PA4271 


5180 


m/A 


m/A 


P1M10000019FOI 


1103 


PA4272 


5181 


m/A 


UN/A 


P1M10000021G03 


1104 


PA4264 


5177 


m/A 


m/A 


P1M10000021G05 


1105 


PA4251 


5167 


m/A 


m/A 


P1M10000022D09 


1106 


PA5299 


5211 


m/A 


m/A 


PIM10000024D06 


1107 


PA3160 


5130 


m/A 


m/A 


P1M10000024E06 


1108 


PA4888 


5200 


m/A 


m/A 


P1M10000024H03 


1109 


PA2313 


5105 


m/A 


m/A 


P1M10000025A06 


1110 


PA2222 


5104 


m/A 


m/A 


P1M10000025G07 


1111 


PA3153 


5128 


m/A 


m/A 


PIMI0000025H07 


1112 


PA3153 


5128 


m/A 


m/A 


P1M10000025H07 


1112 


PA3154 


5129 


m/A 


m/A 


PIM10000026E06 


1113 


PA0715 


5074 


m/A 


m/A 


PIM10000026F04 


1114 


PA2222 


5104 


m/A 


m/A 


P1M1OO00026GO9 


1115 


PA3011 


5122 


m/A 


m/A 


P1MJ0000026HO2 


1116 


PA3013 


5123 


m/A 


m/A 


P1M10000026H05 


1117 


PA3154 


5129 


m/A 


m/A 


P1M10000027A06 


1118 


PA4257 


5172 


m/A 


m/A 


P1M10000027B02 


1119 


PA3154 


5129 


m/A 


m/A 


P1M10000027G05 


1120 


PA2313 


5105 


m/A 


UN/A 


P1M10000028A08 


1121 


PA0788 


5075 


#N/A 


m/A 


P1M10000028B01 


1122 


PA4263 


5176 


m/A 


m/A 


P1M10O0OO28EO2 


1123 


PA2584 


5112 


m/A 


m/A 


P1M10000029A09 


1124 


PA3154 


5129 


#N/A 


m/A 


P1M10000O29GO3 


1125 


PA1301 


5083 


#N/A 


m/A 


P1M10000029H05 


1126 


PA0353 


5061 


m/A 


#N/A 


P1M10000032F04 


1127 


PA0265 


5058 


m/A 


3N/A 


P1M10000033A02 


1128 


PA3068 


5126 


m/A 


m/A 


P1M1000OO33BO8 


1129 


PA4244 


5160 


m/A 


m/A 



445 



WO 02/086097 



PCT/US02/03987 



Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqDD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
m 

1X1 


P1MI0000033E03 


1130 


PA3984 


5147 


#N/A 


#N/A 


P1M1000D033F01 


1131 


PA 1986 


5095 


#N/A 


m/A 


P1M10000033G08 


1132 


PA2009 


5096 


#N/A 


m/A 


P1M1OOO0O35AO6 


1133 


PA4249 


5165 


#N/A 


#N/A 


P1M10000037B12 


1134 


PA4254 


5170 


#N/A 


m/A 


PIMI0000037G12 


1135 


PA5076 


5204 


#N/A 


m/A 


P1M10000038B08 


1136 


PA4070 


5152 


#N/A 


m/A 


P1M 1000003 8C03 


1137 


PA3931 


5146 


#N/A 


m/A 


PI MI 000003 8C06 


1138 


PA2197 


5103 


m/A 


m/A 


P1M 1 000003 8F04 


1139 


PA5207 


5208 


#N/A 


m/A 


P IM1 000003 8G02 


1140 


PA4542 


5192 


#N/A 


m/A 


PI Ml 000003 9G05 


1141 


P A3 764 


5141 


#N/A 


m/A 


P1M1O0O0039G12 


1142 


PA5567 


5220 


#N/A 


m/A 


P1M10000040COI 


1143 


PA4105 


5154 


m/A 


m/A 


P1M1O0O004OCO4 


1144 


PA1115 


5081 


#N/A 


m/A 


P1M10000040D04 


1145 


PA0378 


5062 


#N/A 


m/A 


P1M10000040D05 


1146 


PA5209 


5209 


#N/A 


m/A 


P1M10000040E10 


1147 


PA2128 


5100 


#N/A 


m/A 


PIM10000040H03 


1148 


PA1115 


5081 


#N/A 


m/A 


P1M10000041A12 


1149 


PA4254 


5170 


#N/A 


m/A 


PI Ml 000004 1B02 


1150 


PA2128 


5100 


#N/A 


m/A 


P1M10000041E01 


1151 


PA2398 1 


5106 


#N/A 


m/A 


P1M10000041F01 


1152 


PA4681 


5196 


#N/A 


m/A 


P1M10000042B12 


1153 


PA0642 


5072 


m/A 


m/A 


P1M10000042E08 


1154 


PA4252 


5168 


#N/A 


m/A 


P1MIO000O42E08 


1154 


PA4253 


5169 


#N/A 


m/A 


PI Ml 0000043 A03 


1155 


PA3006 


5121 


#N/A 


m/A 


PI M 10000043 D06 


1156 


P A3 764 


5141 


#N/A 


m/A 


P1M10000044F07 


1157 


PA4244 


5160 


#N/A 


m/A 


P1M10000046B03 


1158 


PA 1462 


5087 


#N/A 


m/A 


P1M10000046C07 


1159 


PA2671 


5116 


m/A 


m/A 


PIM10000046C08 


1160 


PA0472 [ 


5069 


m/A 


m/A 




1161 


PA3764 


5141 


m/A 


m/A 


P1M10000046G11 


1162 


PA1115 


5081 


m/A 


m/A 


P1M10000047B04 


1163 


PA3006 


5121 


m/A 


m/A 


P1M10000047E11 


1164 


PA2684 


5118 


m/A 


m/A 


PIMI0000047F07 


1165 


PA4506 


5190 


m/A 


m/A 


P1M10000047G10 


1166 


PA4259 


5174 


m/A 


m/A 


P1M1O0O0O48AO3 


1167 


PA4105 


5154 


#N/A 


m/A 


P1M10000049E08 


1168 


PA4272 


5181 


#N/A 


m/A 


PIM10000049G10 


1169 


PA4027 


5149 


#N/A 


m/A 


PIMI0000050GII 


1 170 


PA4249 


5165 


m/A 


m/A 


P1M10000051D11 


1171 


PA 1365 


5085 


m/A 


m/A 


P1M10000051F01 


1172 


PA1115 


5081 


m/A 


m/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Protein Sen 

ID 


P1M10000052C03 


1173 


PA0938 


5078 


#N/A 


#N/A 


P1MI0000052C12 


1174 


PA5076 


5204 


UN/A 


UN/A 


P1M10000O52E04 


1175 


PA1398 


5086 


UN/A 


UN/A 


P1M10000053B12 


1176 


PA5436 


j 5215 


#N/A 


UN/A 


P1M10000053C02 


1177 


PA0353 


5061 


#N/A 


UN/A 


P1M10000053E07 


1178 


PA4254 


5170 


#N/A 


UN/A 


P1M10000053F08 


1179 


PA1270 


5082 


#N/A 


UN/A 


P1M100O0O55AU 


1180 


PA5076 


5204 


#N/A 


UN/A 


P1M100O0O55CO8 


1181 


PA1493 


5088 


#N/A 


UN/A 


P1M10000055E05 


1182 


PA5507 


5219 


#N/A 


UN/A 


P1M10000056C07 


1183 


PA 1360 


5084 


#N/A 


UN/A 


PIM100OOO56FO5 


1184 


PA4258 


5173 


#N/A 


UN/A 


P1M1O0O0O56FO5 


1184 


PA4259 


5174 


#N/A 


UN/A 


P1M10000056F06 


1185 


PA2634 


5114 


#N/A 


UN/A 


P1M10000056G01 


1186 


PA5076 


5204 


" #N/A 


UN/A 


P1M10000058B07 


1187 


PA5436 


5215 


#N/A 


UN/A 


P1M10000059B04 


1188 


PA4375 


5186 


UN/A 


UN/A 


P1M10000059B10 


1189 


PA4269 


5179 


#N/A 


UN/A 


PIM10000059BI1 


1190 


PA0934 


5077 


#N/A 


UN/A 


P1MIOQ00059D11 


1191 


PA4027 


5149 


#N/A 


UN/A 


P1M10000059H08 


1192 


PA4027 


5149 


#N/A 


UN/A 


P1M10000059H09 


1193 


PA4271 


5180 


UN/A 


UN/A 


P1M10000060E03 


1194 


PA0423 


5067 


#N/A 


UN/A 


P1M1O00006OHO2 


1195 


PA0221 


5057 


#N/A 


UN/A 


P1M10000060H04 


1196 


PA4473 


5189 


#N/A 


UN/A 


P1M10000061B04 


1197 


PA2726 


5119 


#N/A 


UN/A 


PIM1000006IE04 


1198 


PA4244 


5160 


#N/A 


UN/A 


P1M10000061F04 


1199 


PA3522 


5136 


#N/A 


UN/A 


P1M10000062A12 


1200 


PA4598 


5194 


#N/A 


UN/A 


P1M1OOO0O62CO3 


1201 


PA0321 


5059 


#N/A 


UN/A 


P1M10000062C04 


1202 


PA4254 


5170 


#N/A 


UN/A 


P1M10000062C07 


1203 


PA4251 


5167 


#N/A 


UN/A 


P1MI0000062C12 


1204 


PA5316 


5212 


#N/A 


UN/A 


PIM10000062D07 


1205 


PA4247 


5163 


#N/A 


UN/A 


P1M1O0O0062D08 


1206 


PA0882 


5076 


un/a 


UN/A 


P1M10000062E08 


1207 


PA4248 


5164 


UN/A 


UN/A 


P1M1O000O62E08 


1207 


PA4249 


5165 


ffN/A 


UN/A 


P1M10000062F06 


1208 


PA0028 


5053 


#N/A 


UN/A 


P1M10000062GU 


1209 


PA4506 


5190 


#N/A 


UN/A 


P1M10000062H01 


1210 


PA3121 


5127 


#N/A 


UN/A 


PIM10000062H04 


1211 


PA4254 


5170 


#N/A 


UN/A 


P1M10000063F02 


1212 


PA2684 


5118 


#N/A 


UN/A 


P1M10000063G02 


1213 


PA4262 


5175 


#N/A 


UN/A 


P1M10000063H02 


1214 


PA4081 


5153 


#N/A 


UN/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

n> 


p i m i nnnnnfid a i n 


1215 


PA4268 


5178 


m/A 


m/A 


r 11VI I UUUVUvHV^VA 


1216 


PA0650 


5073 


#N/A 


m/A 


PI Ml flflnftOfiAPOl 
r i iyi l uuuuuwuwj 


1217 


PA503O 


5203 


#N/A 


m/A 


PiMinnnnnfidnoi 


1218 


PA0129 


5055 


#N/A 


m/A 


k 1 1V1 1 UUUWUHEUJ 


1219 


PA4512 


5191 


#N/A 


#N/A 




1220 


PA2147 


5101 


#N/A 


m/A 




1221 


PA1072 


5080 


#N/A 


#N/A 


PlMlftOOO0fi5A04 


1222 


PA3522 


5136 


#N/A 


m/A 


P 1 Ml OA0006SR07 


1223 


PA4347 


5184 


m/A 


m/A 1 


P 1 M 1 0000065C03 


1224 


PA4347 


5184 


#N/A 


#N/A 


pi mi nnnfififispns 

r liVl 1 UUUUUDjvxUj 


1225 


PA0642 


5072 


#N/A 


m/A 


pimi nnnnnfi^nnfi 


1226 


PA4347 


5184 


#N/A 


m/A 


r i iyi l Uvuuuo^r v i 


1227 


PA2494 


5111 


m/A 


m/A 


r 1 IVI 1 UUl/V/UOJVJwvJ 


1228 


PA0423 


5067 


#N/A 


- m/A 


pi mi nonnflfiSH07 

r l IVI 1 UVU VVJO JIlw / 


1229 


PA1019 


5079 


#N/A 


#N/A 


PIMlOOOOOfifiAlO 


1230 


PA4709 


5197 


#N/A 


#N/A 


PiMinnnnn^Ai i 


1231 


PA2594 


5113 


#N/A 


m/A 


pi mi nnonofi6F04 


1232 


PA4024 


5148 


#N/A 


m/A 


p 1 m i nnnnn^7Ans 

r J IVI 1 UUUUUO / AuJ 


1233 


PA3876 


5144 


#N/A 


m/A 


rlMl UUUUUO / AU3 


1711 


PA3877 


5145 


#N/A 


#N/A 


r J M 1 UUUUUO / A.UO 




PA0419 


5066 


#N/A 


#N/A 


rJMl UUUUUO / AUo 




PA0600 


5071 


#N/A 


m/A 


p i m i nnnnn<7fYid 

r 1 JVl 1 UUUUUO fKAt** 


1236 


P A3 845 


5142 


#N/A 


m/A 


r 1 JVl 1 UUUUUO /CUO 


1717 


PA4433 


5188 


#N/A 


#N/A 


r l M I uuuuuo /uuj 


1238 


PA3479 


5134 


#N/A 


m/A 


r 1 M I UUUUUO ft UD 


1710 


PA 1/541 


5137 


#N/A 


#N/A 




1240 


PA5199 


5207 


#N/A 


#N/A 


r 1 IVI I UUUUUO 0AU7 


1241 


PA0353 


5061 


#N/A 


m/A 


r I ivi 1 uuuuuooL/uh 


174? 


PA53 88 


5213 


m/A 


#N/A 


r 1 ivi luuuv/uoorv 4 * 


1743 


PA4237 


5158 


#N/A 


#N/A 


r 11VL1 uuuuuo or uo 


1244 


PA5193 


5206 


#N/A 


m/A 




1245 


PA3716 


5140 


#N/A 


m/A 




1246 


PA4268 


5178 


#N/A 


m/A 


P1M1OOO0069D09 


1247 


PA4246 


5162 


ffWA 


m/A 


PIM1OO0O069GO6 


1248 


PA4246 


5162 


#N/A 


m/A 


P1M10000069H02 


1249 


PA4433 


5188 


#N/A 


m/A 


P1M10000070A05 


1250 


PA2470 


5109 


m/A 


m/A 


P1M10000070B10 


1251 


PA5393 


5214 


m/A 


m/A 


PIM10000070CO6 


1252 


PA4237 


5158 


m/A 


m/A 


P1M10000O70DO8 


1253 


PA4105 


5154 


m/A 


m/A 


P1M10000070E03 


1254 


PA4709 


5197 


m/A 


m/A 


P1M10000070G06 


1255 


PA3374 


5133 


m/A 


m/A 


P1M10000070G12 


1256 


PA3121 


5127 


#N/A 


UWA 


P1M10000070H06 


1257 


PA3374 


5133 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

ORF 
r rote in oeq 
ID 


PIM1000007IA03 


1258 


PA4251 


5167 


#N/A 


m/A 


P1M10000071C01 


1259 


PA4251 


5167 


UN/A 


m/A 


PIM10000071E04 


1260 


PA3484 


5135 


m/A 


m/A 


P1M10000071FOI 


1261 


PA0506 


5070 


#N/A 


m/A 


PIM1O0OO073AO6 


1262 


PA4246 


5162 


#N/A 


m/A 


P1M10000073B10 


1263 


PA5248 


5210 


#N/A 


#N/A 


P1M10000073D04 


1264 


PA1115 


5081 


m/A 


#N/A 


P1M10000073D09 


1265 


PA1918 


5094 


m/A 


#N/A 


P1M10000073G03 


1266 


PA5248 


5210 


m/A 


m/A 


P1MI000O074B01 


1267 


PA4771 


5199 


m/A 


m/A 


P1M100Q0074B04 


126S 


PA 1684 


5091 


#N/A 


m/A 


PIMI0000074E04 


1269 


PA0I20 


5054 


#N/A 


m/A 


PIM10000074E09 


1270 


PA3479 


5134 


m/A 


m/A 


P1M10000074FI0 


1271 


PA1019 


5079 


#N/A 


m/A 


P1M10000074G12 


1272 


PA4244 


5160 


#N/A 


#N/A 


P1M10000074G12 


1272 


PA4245 


5161 


m/A 


m/A 


P1M10000075A04 


1273 


PA3279 


5131 


m/A 


m/A 


P1M10000075A04 


1273 


PA3280 


5132 


m/A 


m/A 


PIM10000075B03 


1274 


PA4576 


5193 


m/A 


m/A 


P1M10000075F02 


1275 


PA4254 


5170 


m/A 


m/A 


P1M10Q00075G05 


1276 


PA3709 


5139 


m/A 


m/A 


P1M10000076D05 


1277 


PA1876 


5093 


m/A 


#N/A 


P1M10000076D10 


1278 


PA1636 


5090 


m/A 


m/A 


P1M10000077A08 


1279 


PA3479 


5134 


m/A 


m/A 


P1M10000077C08 


1280 


PA1019 


5079 


#N/A 


#N/A 


P1M10000077E04 


1281 


PA3522 


5136 


m/A 


m/A 


P1M10000077H05 


1282 


PA4246 


5162 


m/A 


m/A 


P1M10000079A10 


1283 


PA4576 


5193 


m/A 


m/A 


P1M10000079B10 


1284 


PA4576 


5193 


m/A 


m/A 


P1M10000079C10 


1285 


PA4576 


5193 


m/A 


m/A 


P1M10000079DOI 


1286 


PA 1547 


5089 


m/A 


m/A 


P1M10000079D10 


1287 


PA5490 


5217 


m/A 


m/A 


P1M10000079F06 


1288 


P A3 006 


5121 


#N/A 


m/A 


P1M10000080B01 


1289 


P A3 866 


5143 


#N/A 


m/A 


PIM10000080B06 


1290 


PA4244 


5160 


#N/A 


#N/A 


P1M10000080B06 


1290 


PA4245 


5161 


#N/A 


m/A 


PIM10000080C01 


1291 


PA0469 


5068 


m/A 


m/A 


P1MI0000080C06 


1292 


PA4250 


5166 


#N/A 


m/A 


P1M10000080E04 


1293 


PA4250 


5166 


m/A 


m/A 


P1M10000081D12 


1294 


PA3006 


5121 


m/A 


m/A 


P1M1OO0O081GO5 


1295 


PA4037 


5150 


m/A 


m/A 


PIM10000081H05 


1296 


PA4316 


5182 


m/A 


m/A 


P1M10000082A05 


1297 


PA0401 


5063 


#N/A 


m/A 


P1M10000082B04 


1298 


PA3006 


5121 


#N/A 


m/A 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 
ORF 

i ruiciu ocq 
10 


P1M10000082C05 


1299 


PA4246 


5162 


m/A 


#N/A 


P1M10000082D05 


1300 


PA4256 


5171 


UWA 


m/A 


P1M10000082E05 


1301 


PA4246 


5162 


tm/A 


m/A 


P1M10000083AU 


1302 


PA3006 


5121 


m/A 


m/A 


P1M1O0O0083B01 


1303 


PA4271 


5180 


m/A 


m/A 


P1M10000083B12 


1304 


PA4268 


5178 


m/A 


#N/A 


P1M10000083C11 


1305 


PA4242 


5159 


#N/A 


m/A 


P1M10000083C12 


1306 


PA3006 


5121 


#N/A 


m/A 


PI Ml 0000084 A04 


1307 


PA4942 


5201 


m/A 


#N/A 


P1M100OO084D03 


1308 


PA3006 


5121 


#N/A 


m/A 


P1M10000084E04 


1309 


PA5493 


5218 


#N/A 


m/A 


P1M10000084E11 


1310 


PA21 96 


5102 


#N/A 


m/A 


P1M10000084F08 


1311 


PA4271 


5180 


#N/A 


m/A 


P1M10000085D06 


1312 


PA3006 


5121 


#N/A 


m/A 


P1M10000086A02 


1313 


PA4413 


5187 


#N/A 


m/A 


P1M10000086B01 


1314 


PA4158 


5157 


#N/A 


m/A 


P1M10000086D02 


1315 


PA2641 


5115 


#N/A 


m/A 


P1M10000086E05 


1316 


PA3006 


5121 


Ms/A 


m/A 


P1M1OOOO087AU 


1317 


PA4268 


5178 


m/A 


m/A 


P1M1OOOO087CO9 


1318 


PA2083 


5097 


#N/A 


m/A 


P1M10000087E04 


1319 


PA4246 


5162 


#N/A 


m/A 


P1M10000087F04 


1320 


PA0141 


5056 


m/A 


m/A 


P1M10000087F09 


1321 


PA4124 


5155 


#N/A 


m/A 


P1MI0000087F09 


1321 


PA4125 


5156 


#N/A 


m/A 


P1M1 0000088 A07 


1322 


PA2742 


5120 


#N/A 


m/A 


P1M10000088D06 


1323 


PA2108 


5099 


tm/A 


m/A 


P1M10000089C08 


1324 


PA3048 


5125 


m/A 


m/A 


P1M10000089D11 


1325 


PA4268 


5178 


#N/A 


m/A 


P1M10000089G08 


1326 


PA2461 


5108 


#N/A 


m/A 


P1M10000090BU 


1327 


PA3153 


5128 


#N/A 


m/A 


P1M10000090F06 


1328 


PA2313 


5105 


#N/A 


m/A 


P1M10000090F08 


1329 


PA4258 


5173 


UWA 


m/A 


P1M10000090F08 


1329 


PA4259 


5174 


m/A 


m/A 


P1M10000091D02 


1330 


PA3866 


5143 


#N/A 


m/A 


P1M10000091E09 


1331 


PA5316 


5212 


m/A 


m/A 


PIM10000091G10 


1332 


PA2742 


5120 


#N/A 


m/A 


P1M10000092B02 


1333 


PA264I 


5115 


m/A 


m/A 


P1M10000092B10 


1334 


PA4268 


5178 


#N/A 


m/A 


P1M10000092D09 


1335 


PA2128 


5100 


#N/A 


m/A 


P1M10000092E02 


1336 


PA4256 


5171 


#N/A 


m/A 


P1M10000092F05 


1337 


PA0423 


5067 


#N/A 


m/A 


PIM10000093A03 


1338 


PA5088 


i 5205 


#N/A 


m/A 


P1M10000093B09 


1339 


PA3703 


5138 


#N/A 


m/A 


P1M10000093C08 


1340 


PA1868 


5092 


#N/A 


m/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


full length 

ORF 
Protein Sea 
ID 


P1M10000093E09 


1341 


PA4332 


5183 


m/A 


#N/A 


P1M10000093F03 


1342 


PA2101 


5098 


#N/A 


m/A 


P1M10000093H07 


1343 


PA4665 


5195 


#N/A 


#N/A 


P1M10000094F04 


1344 


PA4268 


5178 


#N/A 


#N/A 


PIM10000094H03 


1345 


PA4744 


5198 


#N/A 


m/A 


PIM10000095C01 


1346 


PA2488 


5110 


#N/A 


m/A 


P1M10000095C09 


1347 


PA5443 


5216 


#N/A 


#N/A 


P1M10000095E04 


1348 


PA4363 


5185 


#N/A 


m/A 


PIM10000095G04 


1349 


PA4256 


5171 


#N/A 


m/A 


P1M10000096E04 


1350 


PA0353 


5061 


#N/A 


m/A 


P1M10000096E12 


1351 


PA4246 


5162 


#N/A 


m/A 


SIM10000001A05 


1354 


SAU 103232 


5769 


SAUlc0045_orfL341p 


12697 


SIM1000000IA05 


1354 


SAU201508 


5819 


SAU2c0432_orf_19p 


12947 


S1M10000001A08 


1355 


SAU102437 


5670 


SAUlc0045_orf_33p 


12695 


SIM1000000IA09 


1356 


SAU101907 


5574 


SAUlc0040_.orf.79p 


12442 


S1M10000001A10 


1357 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


SIM10000001C06 


1358 


SAU1 02939 


5747 


#N/A 


m/A 


S1M10000001D01 


1359 


SAU1 01907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000001D02 


1360 


SAU1 00527 


5285 


SAUlc0037_orf_101p 


12341 


S1M10000001D02 


1360 


SAU1 00880 


5346 


SAUld)037_orfJ00p 


12340 


S1M10000001D06 


1361 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000001D07 


1362 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


SIM10000001E02 


1363 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000001E04 


1364 


SAU1 02284 


5635 


SAUlc0038_orf_5p 


12389 


SIMI0000001E04 


1364 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


SIM10000001E05 


1365 


SAU1 02939 


5747 


#N/A 


m/A 


S1M1000000IE09 


1366 


SAU201752 


5832 


SAU2c0436_orf_19p 


12963 


S1M10000001E10 


1367 


SAU103038 


5757 


m/A 


m/A 


SIM10O000O1E11 


1368 


SAU302513 


5906 


SAU3cl298_orfJp 


. 13085 


S1M10000001F02 


1369 


SAU101907 


5574 


SAUlc0(M0_orf_79p 


12442 


S1M1000O0O1FO4 


1370 


SAU1 00300 


5253 


SAUlc0(M0_orf_90p 


12451 


S1M1 000000 1F08 


1371 


SAU1 02437 


5670 


SAUlc0045_orf_33p 


12695 


SIM10000001F09 


1372 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000001F10 


1373 


SAU1 02602 


5708 


SAUIc0032_orf_5p 


12249 


S1M1000000IF11 


1374 


SAU102939 


5747 


#N/A 


m/A 


S1M10000001G01 


1375 


SAU1 02939 


5747 


#N/A 


m/A 


SJM10000001G07 


1376 


SAU1 02939 


5747 


#N/A 


m/A 


S1M1000O001G08 


1377 


SAU102939 


5747 


#N/A 


m/A 


S1M10000001G10 


1378 


SAU1 00300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000002A02 


1379 


SAU1 02631 


5721 


SAUlc0045 - _orf_94p 


12712 


S1M1O0000O2A09 


1380 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000002A10 


1381 


SAU20I810 


5836 


SAU2c0308_orf_2p 


12769 


S1M1O00O0O2A10 


1381 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


SIM10000002A10 


1381 


SAU30I148 


5888 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

ID 


S1M10000002AI2 


1382 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000002A12 


1382 


SAU300455 


5872 


3N/A 


#N/A 


S1M10000002A12 


1382 


SAU301620 


5899 


SAU3cl478_oif_2p 


13140 


S1M10000002B01 


1383 


SAU102602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000002B03 


1384 


SAUI01034 


5371 


SAUlc0044j>rfJ27p 


12608 


S1M10000002B04 


1385 


SAU101907 


5574 


SAUlc0040j>rf_79p 


12442 


S1M10000002B05 


1386 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000002B06 


1387 


SAU100157 


5237 


SAUtc0040_orf_81p 


12444 


S1M10000002B07 


1388 


SAU101389 


5441 


SAUlc0038_orf_54p 


12387 


S1M10000002B09 


1389 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000002B09 


1389 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1MI0O00002B09 


1389 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002B11 


1390 


SAU100521 


5283 


SAUlc0044j>tf 250p 


12600 


S1M10000002C02 


1391 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000002C02 


1391 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000002C02 


1391 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002C09 


1392 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000002CIO 


1393 


SAU103077 


5759 


SAUlc0039_orf_44p 


12408 


S1M10000002C11 


1394 


SAU202267 


5848 


SAU2c0204_orf_2p 


12727 


S1M10000002CI1 


1394 


SAU202781 


5853 


SAU2c0t09_orf_2p 


12718 


S1M10000002CU 


1394 


SAU203001 


5859 


SAU2c0412_orf_15p 


12894 


S1M10000002C11 


1394 


SAU302698 


5909 


SAU3cl408_orf_2p 


13114 


S1M10000002C11 


1394 


SAU302699 


5910 


SAU3cl408j>rf_3p 


13115 


S1M10000002C12 


1395 


SAU101039 


5373 


SAUlc0043_orM81p 


12522 


S1M10000002D01 


1396 


SAU101907 


5574 


SAUtc0040_orf_79p 


12442 


S1M10000002D02 


1397 


SAU1 00741 


5318 


SAUlc0039_orf_48p 


12409 


S1M10000002D03 


1398 


SAU1 02631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000002D05 


1399 


SAU202930 


5856 


SAU2c0396_orf_3p 


12871 


S1M10000002D07 


1400 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000002D07 


1400 


SAU10I653 


5504 


SAUIc0042_orf_124p 


12493 


S1M10000002D08 


1401 


SAU101652 


5503 


SAUU0042_orf_123p 


12492 


S1M10000002D10 


1402 


SAU102939 


5747 


#N/A 


mik 


S1M10000002D12 


1403 


SAU100952 


5358 


SAUlc0043j>rfJ82p 


12523 | 


S1M10000002E01 


1404 


SAU101616 


5495 


SAUlc0040.orf.32p 


12432 


S1M10000002E02 


1405 


SAU200914 


5796 


SAU2c0373_orf2p 


12837 


S1M10000002E07 


1406 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000002E07 


1406 


SAU202174 


5845 


SAU2c04J2_orf_3p 


12895 


S1M10000002E07 


1406 


SAU301148 


5888 


#N/A 


mik 


S1M10000002E09 


1407 


SAU100158 


1 5238 


SAUlc0040_orf_80p 


12443 


S1M10000002EU 


1408 


SAU1 02631 


5721 


SAUlc0045_orf94p 


12712 


S1M10000002E12 


1409 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


SIM10000002F01 


1410 


SAU200928 


5798 


SAU2c0365j)rf5p 


12815 


S1M10000002F02 


1411 


SAU301620 


| 5899 


SAU3cl478_orf_2p 


13140 


S1M10000002F04 


1412 


SAU1 02939 


5747 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Pmfpin Sen 
ID 


S1M10000002F09 


1413 


SAU302513 


5906 


SAU3cl298_orf_lp 


13085 


S1M10G00002F12 


1414 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 I 


S1M10000002C01 


1415 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000002G03 


1416 


SAU100608 


5297 


SAUlc0034_orf69p 


12293 


S1M10000002G05 


1417 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000002G06 


1418 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000002G07 


1419 


SAU1 03038 


5757 


m/A 


#N/A 


S1M10000002G08 


1420 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000002G09 


1421 


SAU102939 


5747 


m/A 


#N/A 


S1M10000002G10 


1422 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000002GU 


1423 


SAU1 02939 


5747 


#N/A 


m/A 


S1M10000002G12 


1424 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M1O000OO3A01 


1425 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIMI0000003A01 


1425 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000003A01 


1425 


SAU301148 


5888 


#N/A 


#N/A 


SI Ml 0000003 A02 


1426 


SAU10I624 


5497 


SAUlc0040_orf_25p 


12429 


S1MI0000003A03 


1427 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000003A04 


1428 


SAU101360 


5431 


SAU 1 c0044_orfj 09p 


12555 


S1M10000003A06 


1429 


SAUI01266 


5408 


SAUIc0042_orfjr7p 


12490 


S1M1O000OO3AO7 


1430 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003A08 


1431 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000003A10 


1432 


SAU100432 


5271 


SAUlcO040_orfJ8p 


12450 


S1MI0000003AU 


1433 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000003B06 


1434 


SAU102007 


5590 


SAUlc0040_orfJ08p 


12428 


SIM10000003B08 


1435 


SAU100952 


5358 


SAU I c0043_orM 82p 


12523 


SIM10000003B09 


1436 


SAU100771 


5325 


SAUlc0043_orf_49p 


12545 


S1M10000003B12 


1437 


SAU302060 


5905 


SAU3c0879_orf_lp 


13042 


SIM10000003C06 


1438 


SAU102447 


5672 


SAUlc0045_orf_24p 


12685 


S1M10000003C07 


1439 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000003C10 


1440 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000003C12 


1441 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003D05 


1442 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000003D06 


1443 


SAU101996 


5584 


SAUlc0O40j>rf_99p 


12456 


S1M10000003D08 


1444 


SAU100793 


5329 


SAUlc0028_orf52p 


12188 


S1M10000003D10 


1445 


SAU1 02422 


5666 


SAUlc0030j)rf_22p 


12207 


S1M10000003B07 


1446 


SAU1 00964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000003E09 


1447 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003E10 


1448 


SAU101674 


5508 


SAU1c0044_orf_226p 


12594 


SIM10000003E1I 


1449 


SAUI0I907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000003F02 


1450 


SAU101907 


5574 


SAUlcO040_orfJ79p 


12442 


S1M10000003F05 


1451 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


SIM10000003F06 


1452 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIMI0000003F07 


1453 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000003F08 


1454 


SAU 102939 


5747 


#N/A 


#N/A 
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Close name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
m 


S1M100000G3F12 


1455 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000003G03 


1456 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1MIOQ00003G04 

L? 1 1T1 1 WW V W VJ W^ 


1457 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


SIM 10000003 G04 


1457 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000003G04 

W 1 1»A I WWVWWa/ V^V » 


1457 


SAU301148 


5888 


#N/A 


#N/A 


S1M1O0OOO03GO8 


1458 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000003G10 


1459 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000004A04 


1460 


SAU1 02631 


5721 


SAUlc0045_orf_94p 


12712 


SIM 100 00004 A06 


1461 


SAU100964 


5363 


SAUlc0044_orfJ6p 


12641 


S1M10000004A07 


1462 


SAU200916 


5797 


SAU2c0373_orf4p 


12838 


SIM10000004A11 


1463 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


SIM10000004A12 


1464 


SAU102132 


5605 


SAUlc0027_orfJ9p 


12177 


S1MI0000004B03 


1465 


SAU102610 


5714 


SAUlc0041_orf_53p 


12474 


S1MI0000004B04 


1466 


SAU102059 


5597 


SAUlc0034_orf51p 


12286 


SIM10000004B06 


1467 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000004B08 


1468 


SAU100272 


5253 


SAUlcOOI8_orfJ7p 


12141 


SIM1O000OO4BO9 


1469 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 


S1M10000004B11 


1470 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000004C01 


1471 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 


SIM1 00000 04C02 


1472 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1MI0000004C02 

O 1 ITU WUUVVVTVVA« 


1472 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000004C02 

W 1 1TX I WUWWWW^X^W** 


1472 


SAU301148 


5888 


#N/A 


#N/A 


S 1 M 1 0000004C03 


1473 


SAU 102939 


5747 


#N/A 


m/A 


S 1 M 1 0000004C06 


1474 


SAU 102883 


5741 


SAUU0045 orf_38p 


12702 


SIM10000004C07 


1475 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000004CG8 


1476 


SAU101455 


5456 


SAU 1 c0045_orf_250p 


12686 


<51M10000004C08 


1476 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 




1477 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 




1477 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S 1 M 1 0000004C09 


1477 


SAU30I148 


5888 


#N/A 


#N/A 


S1M10000004C10 


1478 


SAU101271 


5411 


SAU1 c003 7_orf_90p 


12366 


S1M1000D004C10 


1478 


SAU 101286 


5413 


SAUlc0034_orf_67p 


12292 


SIM10000004C10 


1478 


SAU30293 1 


5913 


SAU3cl507_orf_10p 


13155 


S1M10000004C12 


1479 


SAU102007 


5590 


SAUlc0040_orf_108p 


12428 


S1M10000004D01 


1480 


SAU101301 


5416 


SAUlc0044_orfJI4p 


12558 


SIM10000004D01 


1480 


SAU103302 


5417 


SAUlcCK)44_orfJ15p 


12559 


S1M10000004D03 


1481 


SAU102390 


5657 


SAUIc0033_orf_38p 


12269 


S1M10000004D03 


1481 


SAU201333 


5810 


SAU2c0418_orf_8p 


12905 


S1M10000004D04 


1482 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000004D04 


1482 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000004D06 


1483 


SAU201571 


5824 


SAU2c0447_orf.l7p 


12997 


S1M10000004D07 


1484 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1MI0000004D07 


1484 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000004D07 


1484 


SAU301148 


5888 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqED 
(protein) 


Genemarked gene 


full length 
VJtvr 

Protein Seq 
ID 


S1M10000004D08 


1485 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000004D10 


1486 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000004D12 


1487 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000004D12 


1487 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


S1M1O0O00O4EO3 


1488 


SAU101371 


5435 


SAUlc0033j>rf_7p 


12275 


S1M10000004E04 


1489 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000004E06 


1490 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000004E07 


1491 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 


S1M10000004E11 


1492 


SAU 102939 


5747 


m/A 


WA 


S1M10000004E12 


1493 


SAU101996 


5584 


SAUlc0Q40_orf_99p 


12456 


S1M10000004F01 


1494 


SAU101039 


5373 


SAUlc0043_orfJ8lp 


12522 


S1M1OO0O0O4FO2 


1495 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000004F06 


1496 


SAU2016U 


5825 


SAU2c0440_orf_14p 


12973 


S1M10000004F07 


1497 


SAU102764 


5734 


SAUlc0044_orf_56p 


12625 


S1M10000004F08 


1498 


SAU101807 


5547 


SAU 1 c0032_orf_26p 


12231 


S1M10O0OOO4FO8 


1498 


SAU 101 808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000004F09 


1499 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000004F09 


1499 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000004F09 


1499 


SAU301 148 


5888 


#N/A 


#N/A 


S1M10000004F12 


1500 


SAU 101 652 


5503 


SAUlc0042_orf_123p 


12492 


SIM10000004G01 


1501 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000004GO1 


1501 


SAU202174 


5845 


SAU2c04l2_orf3p 


12895 


SIM10000004G01 


1501 


SAU301148 


5888 


m/A 


#N/A 


SIM10000004G02 


1502 


SAU102939 


5747 


#N/A 


m/A 


S1M10000004G03 


1503 


SAU102449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000004G05 


1504 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000004G06 


1505 


SAU102939 


5747 


#N/A 


m/A 


S1M10000004G07 


1506 


SAU1 00964 


5363 


SAUlc0044_orf86p 


12641 


S1M10000004G07 


1506 


SAUI 00965 


5364 


SAUlcQ044_orf_87p 


12642 


S1M100O00O4G09 


1507 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000004G12 


1508 


SAU100497 


5280 


SAUlc0018_orf_3p 


12140 


S1M10000005A01 


1509 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005A01 


1509 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000005A01 


1509 


SAU301148 


5888 


#N/A 


m/A 


S1M10000005A03 


1510 


SAUI 01 090 


5380 


SAUlc0028_orf_8p 


12191 


S1M10000D05A05 


1511 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000005A06 


1512 


SAUI 02939 


5747 


#N/A 


m/A 


SIM10000005A07 


1513 


SAU100952 


5358 


SAUlc0043_orf_l82p 


12523 


SIM10000005A08 


1514 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005A08 


1514 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000005A08 


1514 


SAU30U48 


5888 


. #N/A 


m/A 


SI Ml 0000005 A09 


1515 


SAU 103038 


5757 


m/A 


m/A 


S1M10000005A10 


1516 


SAU101239 


5402 


SAUlc0044_orfJ5p 


12570 . 


S1M10000005A10 


.1516 


SAU101240 


5403 


SAUlc0044_orfJ6p 


12573 
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Genemarked gene 
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Protein Seq 
ID 


S1M10000005A11 


1517 


SAU 100964 


5363 


SAUlc0044_orf_S6p 


12641 


S1M10000005B02 


1518 


SAU102527 


5693 


SAUlc0032_orf9p 


12260 


S1M10000005B04 


1519 


SAU101545 


5474 


SAUlc0037j)rfJ32p 


12348 


S1MI0000005B07 


1520 


SAU201810 


5836 


SAU2c0308_prf_2p 


12769 


S1M10000005B07 


1520 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000005B07 


1520 


SAU301148 


5888 


#N/A 


#N/A 


SIMI0000005B08 


1521 


SAU! 01907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10O0OO05B09 


1522 


SAU 102422 


5666 


SAUlc003O_orf_22p 


12207 


S1M10000005B12 


1523 


SAUI 02284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000005B12 


1523 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000005C01 


1524 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005C01 


1524 


SAU202174 


5845 


SAU2c04l2_orf_3p 


12895 


S1M10000005C01 


1524 


SAU301148 


5888 


#N/A 


#N/A 


S1M10O0OO05C05 


1525 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M1OO0OO05C06 


1526 


SAU 100885 


5348 


SAUlc0038_orf_38p 


12376 


S1M10000005C09 


1527 


SAU302513 


5906 


SAU3cl298_orfJp 


13085 


S1M10O00O05C1 1 


1528 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000005D01 


1529 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000005D02 


1530 


SAU102007 


5590 


SAUlc0040_orf_108p 


12428 


SIM 10000005 D03 


153! 


SAU1O1907 


5574 


SAUlc0040_orfJ79p 


12442 


S1M10000005D04 


1532 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


SIM10000005D04 


1532 


SAU10I546 


5475 


SAUlc0037_prf_I33p 


12349 


S1M10000005D05 


1533 


SAUI 00964 


5363 


SAUlc0044_orf86p 


12641 


S1M10O0OO05D06 


1534 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000005D06 


1534 


SAU101546 


5475 


SAUlc0037_orfJ33p 


12349 


S1M10000005D07 


1535 


SAUI 01 869 


5566 


SAUlc0036_orf_24p 


12321 


S1M1OO0OO05DO8 


1536 


SAU101624 


5497 


SAUlc0040_orf25p 


12429 


SIM1000OO05D09 


1537 


SAU101752 


5522 


SAUIc0040_orf85p 


12447 


S1M10000005D11 


1538 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000005D12 


1539 


SAUI 00964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000005E01 


1540 


SAUI 00542 


5288 


SAUlc0043_orf_2l0p 


12532 


S1M10000005E02 


1541 


SAUI 02631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000005E05 


1542 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIMI0000005E05 


1542 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M1OO0OO05E05 


1542 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000005E06 


1543 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000005E07 


1544 


SAUI 02939 


5747 


#N/A 


#N/A 


SIM10000005E08 


1545 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M1000OO05E08 


1545 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000005E08 


1545 


SAU301148 


5888 


UN/A 


#N/A 


S1M10000005E10 


1546 


SAUI 02939 


5747 


ifWA 


m/A 


S1M10000005E11 


1547 


SAU100381 


5265 


SAUlc0033_orf9p 


12276 


S1M10000005E12 


1548 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000005F02 


1549 


SAU 100964 


5363 


SAUlc0044_orf_86p 


12641 



456 



WO 02/086097 



PCT/US02/03987 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Sen 
ID 


S1M1Q000005F02 


1549 


SAU1 00965 


5364 


SAUlc0044_orf_87p 


12642 


S1M1OO00OO5FO3 


1550 


SAU 100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000005F03 


1550 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000005F04 


1551 


SAU102044 


5593 


SAUlc0039_orf_65p 


12414 


S1M10000005F04 


1551 


SAU 102046 


5594 


SAUU0039_orf_66p 


12415 


S1M10000005F04 


1551 


SAU201961 


5840 


#N/A 


tfN/A 


S1M10O00006AO3 


1552 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000006A03 


1552 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M1OO0O0O6A03 


1552 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006A04 


1553 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M1000O006A05 


1554 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M1OO00OO6A05 


1554 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M100000Q6A07 


1555 


SAU1 00952 


5358 


SAUlc0043_orfJ82p 


12523 


S1M10000006A08 


1556 


SAU2O18I0 


5836 


SAU2c0308_orf2p 


12769 


S1M10000006A08 


1556 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000006A08 


1556 


SAU301148 


5888 


#N/A 


#N/A 


S1M10C00006AIO 


1557 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000006A10 


1557 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000006A10 


1557 


SAU301148 


5888 


#N/A 


m/A 


S1M10000006A12 


1558 


SAU101907 


5574 


SAUlc0040_orf.79p 


12442 


S1M10000006B02 


1559 


SAU100741 


5318 


SAUlc0039_orf_48p 


12409 


S1M10000006B03 


1560 


SAU102631 


5721 


SAUlc0045_orf__94p 


12712 


Smi0000006B04 


1561 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000006B04 


1561 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000006B04 


1561 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006B07 


1562 


SAU1 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000006B10 


1563 


SAU101791 


5532 


SAUlc0032_prfJ2p 


12216 


S1M10000006B11 


1564 


SAU101365 


5432 


SAUlc0044_orfJ12p 


12556 


S1M10000006C02 


1565 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000006C04 


1566 


SAU1 02287 


5637 


SAUlc0038__orf_7p 


12398 


S1M10000006C06 


1567 


SAU1 02486 


5687 


SAUlc0039_orf93p 


12420 


S1M10000006C06 


1567 


SAU1 02487 


5688 


SAUlc0039_orf92p 


12419 


S1M10000006C07 


1568 


SAU100157 


5237 


SAUlc0040j>rf_81p 


12444 


S1M10000006C08 


1569 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000006C10 


1570 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000006C10 


1570 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006CI0 


1570 


SAU301I48 


5888 


#N/A 


#N/A 


S1M10000006D03 


1571 


SAU1 00608 


5297 


SAUlc0034_orf.69p 


12293 


S1MIO0OOOO6DO5 


1572 


SAU201810 


5836 


SAU2c0308,orf2p 


12769 i 


S1M10000006D05 


1572 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006D05 


1572 


SAU30U48 


5888 


■ #N/A 


#N/A 


S1M10000006D06 


1573 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M1O0000O6DO6 


1573 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000006D06 


1573 


SAU301148 


5888 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

ORF 
Protein Seq 
ID 


S1M10000O06DO7 


1574 


SAVl 02936 


5746 


SAUlc0037_orf_57p 


12356 


S1M10000006D08 


1575 


SAU1 02939 


5747 


#n;a 


#N/A 


S1M10000006E02 


1576 


SAU20181O 


5836 


SAU2cO308j)rf_2p 


12769 


S1M10000006E02 


1576 


SAU202174 


5845 


SAU2c0412j>rf_3p 


12895 


S1M10000006E02 


1576 


SAU301 148 


5888 


#N/A 


#N/A 


S1M10000006E03 


1577 


SAU1 00275 


5252 


SAUlc0O36j)rfJ5p 


12314 


S1M10000006E04 


1578 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000006EO7 


1579 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000006E07 


1579 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000006E07 


1579 


SAU301148 


5888 


#N/A 


#N/A 


S1M100OOO06E08 


1580 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000006F0I 


1581 


SAU101869 


5566 


SAUIc0036_orf_24p 


12321 


S1M10000006F02 


1582 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000006F03 


1583 


SAU1 02294 


5639 


SAUlc0044_orf 288p 


12610 


S1M1000O0O6FO3 


1583 


SAU301080 


5885 


SAU3cl287_orf_lp 


13083 


S1M10000006F04 


1584 


SAUI00964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000006F06 


1585 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000006G02 


1586 


SAU101833 


5555 


SAUlc0038_orf_34p 


12373 


S1M10000006G03 


1587 


SAU10I400 


5444 


SAUlc0036_orf35p 


12326 


S1M10000006G05 


1588 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


SIM1000O006GO6 


1589 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M1000OO06G07 


1590 


SAU101612 


5493 


SAUlc0044_orf_7p 


12637 


S1M10000006G07 


1590 


SAU202945 


5857 


SAU2c0394_orf_7p 


12868 


S1M10000006G09 


1591 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000006G10 


1592 


SAU1 02602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000006G11 


1593 


SAU101438 


5450 


SAUlc0038_orf_40p 


12379 


S1M10000007A02 


1594 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M1 0000007 A03 


1595 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000007B02 


1596 


SAU1 02352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000007B02 


1596 


SAU202872 


5854 


SAU2c0393_orf6p 


12866 


SIM10000007BII 


1597 


SAU101476 


5459 


SAUlc0032_orf69p 


12254 


S1M10000007C02 


1598 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000007C04 


1599 


SAU100608 


5297 


SAUlc0034_orf69p 


12293 


SIM10000007C05 


1600 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000007C06 


1601 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000007C07 


1602 


SAU101266 


5408 


SAUlc0042_orfJ17p 


12490 


S1M10000007C08 


1603 


SAU10I717 


5513 


SAUlcO016_orfJ6p 


12131 


S1M10000007C09 


1604 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000007D03 


1605 


SAU201810 


5836 


SAU2cO308_orf_2p 


12769 


S1M10000007D03 


1605 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000007D03 


1605 


SAU30U48. 


5888 


#N/A 


#N/A 


SIMIO00O0O7D06 


1606 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIM10000007D08 


1607 


SAU1 02939 


5747 


#N/A 


#N/A 


SIM10000007D10 


1608 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 
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Clone name 


Clone 

o A „rn 

oeqLU 


PathoSeq Locus 


Gene SeqID 


Genemarked gene 


full length 

ORF 
\ji\r 

Protein Seq 
ID 


SIM10000007DU 


1609 


SAUI01652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000007E04 


1610 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000007E04 


1610 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000007E04 


1610 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000007E06 


1611 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000OO7EO7 


1612 


SAU101365 


5432 


SAUlc(XW_orfJ12p 


12556 


S1MI0000007F01 


1613 


SAU100275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000007F02 


1614 


SAU101685 


5512 


SAUlc0023_orf_llp 


12152 


S1M10000007F04 


1615 


SAU101491 


5464 


SAUlc0025_orf20p 


12165 


S1M1O0O0OO7FO8 


1616 


SAU 100794 


5330 


SAUlc0028_orf_53p 


12189 


SIM10000007F09 


1617 


SAU202930 


5856 


SAU2c0396_orf_3p 


12871 


SIM10000007F10 


1618 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


SIM10000007F11 


1619 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000007F12 


1620 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000007G02 


1621 


SAU101270 


5410 


SAUlc0O37j>rf_89p 


12365 


S1M10000007G03 


1622 


SAU 100952 


5358 


SAUlc0043_orM82p 


12523 


S1M10000007G05 


1623 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000007G07 


1624 


SAU 102652 


5725 


SAUlc0045_orf_115p 


12653 


S1M10000007G08 


1625 


SAUIO3038 


5757 


#N/A 


#N/A 


S1M100O0O08AO3 


1626 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 


S1M10000008A04 


1627 


SAU101491 


5464 


SAUlc0025j>rf20p 


12165 


SIM10000008A05 


1628 


SAU102939 


5747 


#N/A 


m/A 


SIMI0000008A08 


1629 


SAU102905 


5742 


SAUlc0033_orf_45p 


12273 


S1M100O0O08AO8 


1629 


SAU301869 


5903 


SAU3cl353_orfJp 


13093 


S1M10000008A09 


1630 


SAU100741 


• 5318 


SAUlc0039.orf.48p 


12409 


S1M10000008A12 


1631 


SAU100608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000008B03 


1632 


SAUI03144 


5761 


SAUlc0045_orf_l5p 


12663 


S1M10000008B04 


1633 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


SIM10000008B04 


1633 


SAU202174 


5845 


SAU2c04l2_orfJp 


12895 


SIM100O0008BO4 


1633 


SAU30U48 


5888 


#N/A 


m/A 


SIM10000008B06 


1634 


SAU101806 


5546 


SAUlc0032_orf_25p 


12230 


S1M10000008B08 


1635 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000008B09 


1636 


SAUI02117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000008B10 


1637 


SAU100608 


5297 


SAUlc0034_orf_69p 


12293 


S1M1000OO08CO5 


1638 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000008C06 


1639 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000008C07 


1640 


SAU102939 


5747 


#N/A 


m/A 


S1M10000008C08 


1641 


SAU201571 


5824 


SAU2c0447 -O rfL17p 


12997 


SM10Q0Q008CO9 


1642 


SAU201793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000008D05 


1643 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000008D09 


1644 


SAU1 03038 


5757 


#N/A 


#N/A 


S1M10000008E05 


1645 


SAU101545 


5474 


SAUlc0O37_orfJ32p 


12348 


S1M100OO008EO8 


1646 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM1OOO00O8EO9 


1647 


SAU101343 


5425 


SAUlc0044_orf40p 


12619 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
UKr 

Protein Seq 
ID 


S1M10000008E10 


1648 


SAU101360 


5431 


SAUlcO044_orfJ09p 


12555 


S1M10000008F01 


1649 


SAU1 02284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000008FOI 


1649 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000008F02 


1650 


SAU 102007 


5590 


SAUlc0040_orfJ08p 


12428 


S1M1O000008F03 


1651 


SAU101028 


5370 


SAUlcO043_orf7p 


12552 


S1MIO0OO0O8FO6 


1652 


SAU100741 


5318 


SAUlc0039_orf_48p 


12409 


S1M1O0000O8F08 


1653 


SAU101365 


5432 


SAUlc0044 orf_112p 


12556 


SIM1O0OO0O8F09 


1654 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000008F09 


1654 


SAU202174 


5845 


SAU2c04l2_orf_3p 


12895 


SIM1O0OO0O8F09 


1654 


SAU301148 


5888 


#N/A 


ifN/A 


S1M10000008F10 


1655 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000008FI1 


1656 


SAU301620 


5899 


SAU3cl478_orf2p 


13140 


S1M10000008G02 


1657 


SAU201167 


5803 


SAU2c0407 - orf_5p 


12887 


S1M1O00O0O8G03 


1658 


SAU101637 


5500 


SAUlc0029_orf_8p 


12201 


S1M10000008G05 


1659 


SAU 102870 


5738 


SAUlc0026_orf_17p 


12170 


S1M1 0000009 A02 


1660 


SAUI01159 


5387 


SAUlc0036_orf_46p 


12331 


S1M10000009A04 


1661 


SAU102979 


5750 


SAUlc0043_orf_227p 


12536 


S1M10000009A07 


1662 


SAU101371 


5435 


SAUlc0033_orf7p 


12275 


S1M10000009A08 


1663 


SAU 10065 8 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000009A08 


1663 


SAU1 00659 


5304 


SAUlc0038_orf60p 


12390 


S1M10000009A09 


1664 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000009A10 


1665 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000009AU 


1666 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S1M10000009B01 


1667 


SAU201506 


5818 


SAU2c0432_orf_18p 


12946 


S1M10000009B02 


1668 


SAU101159 


5387 


SAUlc0036_orf_46p 


12331 


S1M10000009B03 


1669 


SAU2015O6 


5818 


SAU2c0432_orf_18p 


12946 


S1M10000009B04 


1670 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000009B05 


1671 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1MI0000009B06 


1672 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1MIO000O09B07 


1673 


SAU201952 


5839 


SAU2c0457_orf_10p 


13020 


S1M10000009B10 


1674 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 i 


S1M10000009B10 


1674 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S1M1O000009BU 


1675 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


S1M10000009B12 


1676 


SAU102433 


j 5668 


SAUlc0045_orf37p 


12701 


SIM10000009C01 


1677 


SAU101572 


5484 


SAUlc0044_orf_21lp 


12586 


S1M10000009C01 


1677 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000009C02 


1678 


SAUI02418 


5664 


SAUlc0030_orf_18p 


12205 


S1M10000009C05 


1679 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


SIM10000009C06 


1680 


SAU102613 


5715 


SAUlc0041_orf_55p 


12475 


S1M10000009C07 


1681 


SAU102460 


5678 


SAUlc0026_orfJ8p 


12171 


S1M10000009C08 


1682 


SAU100658 


5303 


SAUU0038_orf_59p 


12388 


S1M10000009C09 


1683 


SAU102129 


5604 


SAUlc0027_orf_17p 


12176 


S1M10000009C10 


1684 


SAU102336 


5646 


SAUlc0045_orfJ46p 


12659 


S1M10000009C11 


1685 


SAU102340 


5647 


SAUlc0045_orfJ49p 


12660 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


fuU length 

ORF 
x ruieiu oet] 
ID 


S1M10000009D01 


1686 


SAU102262 


5627 


SAUlc0032_orf_58p 


12248 


S1M10000009D02 


1687 


SAUI00355 


5263 


SAUlc0023_orf_6p 


12155 


S1M10000009D03 


1688 


SAU102418 


5664 


SAUlc0030__orfJ8p 


12205 


S1M10000009D04 


1689 


SAU 102979 


5750 


SAUlc0043_orf_227p 


12536 


S1M10000009DO5 


1690 


SAU 100799 


5331 


SAUlc0045_orf_243p 


12682 


S1M10000009D07 


1691 


SAU200994 


5802 


SAU2c(W28_orf_4p 


12935 


S1M10000009D09 


1692 


SAU101681 


5510 


SAUlc0044_orf_220p 


12592 


S1M10000009D09 


1692 


SAU101682 


5511 


SAUlc0044_orf_219p 


12591 ! 


SIMIQ0O0Q09DU 


1693 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


S1M10000009D11 


1693 


SAU200916 


5797 


SAU2c0373_orf4p 


12838 


S1M10000009D11 


1693 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000009E02 


1694 


SAU101572 


5484 


SAUlc0044_orf211p 


12586 ! 


S1M10000009E02 


1694 


SAU101573 


5485 


SAUlcO044j>rf212p 


12587 


S1M10000009E06 


1695 


SAU1O2059 


5597 


SAUlc0034_orfJlp 


12286 | 


S1M10000009E08 


1696 


SAU201539 


5821 


SAU2c0431_orfJ5p 


12943 


S1M10000009E09 


1697 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S1M10000009E1I 


1698 


SAU101801 


5541 


#N/A 


#NM 


S1M10000009EI2 


1699 


SAU101572 


5484 


SAUlc0044_orf_21lp 


12586 


S1M10000009F01 


1700 


SAU101452 


5455 


SAUlc0045_orf 247p 


12684 


S1M10000009F02 


1701 


SAUI01818 


5553 


SAUlc0038_oif20p 


12369 


S1MIO0O00O9F03 


1702 


SAU101488 


5463 


SAUlc0025_orf.l8p 


12164 


S1MI0000009F05 


1703 


SAUI01752 


5522 


SAUlc0040j>rf_85p 


12447 


S1M10000009F06 


1704 


SAU101752 


5522 


SAUlc0040^orf.85p 


12447 


S1M1O0O00O9FO7 


1705 


SAU102607 


5712 


SAUlc0041j>rf_51p 


12472 


S1M10000009F07 


1705 


SAU102944 


5749 


SAUlc0041_orf_47p 


12468 


S1M10000009F09 


1706 


SAU202176 


5846 


SAU2cQ412_orf_3p 


12895 


S1M10000009F09 


1706 


SAU3O2805 


5911 


SAU3cl458_orfJp 


13133 . 


S1M10000009F10 


1707 


SAU102392 


5658 


SAUlc0033j>rf_40p 


12270 


S1M1OOO0009F1O 


1707 


SAU201541 


5822 


SAU2c0431_orfJ4p 


12942 


S1M10000009G02 


1708 


SAU101572 


5484 


SAUlc0044_orf_211p 


12586 


S1M10000009G02 


1708 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000009G03 


1709 


SAU301620 


5899 


SAU3cl478_prf2p 


13140 


S1M10000009G05 


1710 


SAU 101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000009G06 


1711 


SAU102909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000009G07 


1712 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000009G09 


1713 


SAU102693 


5731 


SAUlc0044_orf_58p 


12627 


SIM10000009G10 


1714 


SAU1 00646 


5302 


SAUlc0025_orf_5p 


12168 


S1M10000009G11 


1715 


SAU1 00131 


5232 


SAUU0043_orfJ56p 


12517 


SIM10000009H01 


1716 


SAU201506 


5818 


SAU2c0432_orfJ8p 


12946 


S1M10000009H02 


1717 


SAU1 02658 


5726 


SAUlc0045_orf_121p 


12654 


SIM10000009H03 


1718 


SAU201654 


5829 


SAU2c0442_orf_12p 


12982 


SIM10000009H05 


1719 


SAU1 00582 


5292 


SAUlc0042_orf_21p 


12503 


SIM10000009H05 


1719 


SAU102L65 


5610 


SAUlc0041_orf25p 


12460 


SIM1OOO00O9HO5 " 


1719 


SAU201929 


5838 


SAU2c0451_orfJ9p 


13008 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000009H07 


1720 


SAU 102297 


5640 


SAUlc0045_orf41p 


12704 


S1M10000009H09 


1721 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000009H11 


1722 


SAU101801 . 


5541 


#N/A 


#N/A 


SIM 100000 11 A02 


1723 


SAU 1 004 14 


5270 


SAUlc0022_orf_24p 


12148 


SIMI0O0OOUAO3 


1724 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 


SIM10000011A04 


1725 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 | 


S 1M 1000001 1A06 


1726 


SAU101574 


5486 


SAUlc0044_orf213p 


12588 


SIM 100000 11 A06 


1726 


SAU101575 


5487 


SAUlc0044_orf_214p 


12589 


S1M10000011B01 


1727 


SAU102881 


5740 


SAUlc0032_orf_4p 


12242 


S1M10000011B02 


1728 


SAU 101 54 1 


5472 


SAUlc0037_orf_128p 


12344 


SIM10000011B03 


1729 


SAU101849 


5559 


SAUlc0044_orfJ48p 


12567 


S1M100000UB04 


1730 


SAU 101 574 


5486 


SAUlc0044_orf213p 


12588 


S1M10000011B04 


1730 


SAU 101 575 


5487 


SAUlc0044_orf_214p 


12589 


S1M10000011B05 


1731 


SAU200934 


5799 


SAU2c0375_orf_9p 


12842 


S1M10000011C01 


1732 


SAU101447 


5454 


SAUlc0045_orf_244p 


12683 


S1M10000011C05 


1733 


SAU1 00432 


5271 


SAUlc004O_orf_88p 


12450 


S1M100000IIC05 


1733 


SAU202756 


5852 


SAU2c0470_orfJp 


13027 


S1MI0000011C06 


1734 


SAU102350 


5649 


SAUlc0040_orf_36p 


12433 


S1M10000011D01 


1735 


SAU101293 


5414 


SAUlc0044_orf_61p 


12631 


S1MI0O0O0IID02 


1736 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000011D04 


1737 


SAU102280 


5632 


SAUlc0038_orf_3p 


12378 


S1M10000011D06 


1738 


SAU 102942 


5748 


SAUlcO035_orf_103p 


12296 


SI Ml 00000 11 E02 


1739 


SAU 101 966 


5580 


SAUlc0028_orf4lp 


12186 


S 1M1 000001 1E03 


1740 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000011E04 


1741 


SAU101572 


5484 


SAUlc0044_orf_211p 


12586 


S1M10000011F01 


1742 


SAU101365 


5432 


SAU!c0044_orf_112p 


12556 


S1M100000UF03 


1743 


SAU1 02350 


5649 


SAUIc0040_orf_36p 


12433 


S1M1 000001 1F04 


1744 


SAU101155 


5385 


SAUIc0036_orfJlp 


12310 


S1M1 00000 11F06 


1745 


SAU101481 


5460 


SAUlc0015_orf9p 


12130 


S1M10000011F06 


1745 


SAU1 01482 


5461 


SAUlc0015_orf_10p 


12123 


S1M10000011GOI 


1746 


SAU301465 


5896 


SAU3cl429_orf4p 


13121 


S1M1OO0O011G03 


1747 


SAU302626 


5907 


SAU3cl367_orf_3p 


13105 


S1M10000011G04 


1748 


SAU101271 


5411 


SAUlc0037_.orf.90p 


12366 


S1M10000011G05 


1749 


SAU1 02350 


5649 


SAUlc0040_orf_36p 


12433 


S1M10000011G06 


1750 


SAU1 02298 


5641 


SAUlc0045_orf_42p 


12705 


S1M10000011H01 


1751 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000011H03 


1752 


SAU1 00432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000OUH03 


1752 


SAU202756 


5852 


SAU2c0470__orf_lp 


13027 


S1M10000011H04 


1753 


SAU200934 


5799 


SAU2c0375_orf9p 


12842 


S1M10000012A02 


1754 


SAU1 02533 


5695 


#N/A 


m/A 


S1MI0000012A02 


1754 


SAU 102534 


5696 


#N/A 


#N/A 


SIM 1 000001 2A06 


1755 


SAU100157 


5237 


SAUlc0040_orfJlp 


12444 


S1M10000O12A08 


1756 


SAU101630 


5498 


SAUlc0039_orf4p 


12410 


S1M1000OO12AO8 


1756 


SAU300156 


5867 


SAU3c0609_orf_2p 


13036 



462 



WO 02/086097 



PCT/US02/03987 



Gone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

OPF 

\Jt\T 

Protein Seq 
ID 


SIM10000012A09 


1757 


SAU 102356 


5652 


SAUlc0040_orf41p 


12436 


S1M1O000012A10 


1758 


SAU101266 


5408 


SAUlc0042_orf_117p 


12490 


S1M10000012AH 


1759 


SAU100390 


5267 


#N/A 


#N/A 


S1M10000012A11 


1759 


SAU200028 


5771 


SAU2c0145_orfJp 


12721 


S1M1OO0OO12BO1 


1760 


SAU100751 


5321 


SAUlc0036_orf_59p 


12335 


SIM1OO0O012B05 


1761 


SAU101573 


5485 


SAUlc0044_orf212p 


12587 


S1M10000012B06 


1762 


SAUI02350 


5649 


SAUlc0040_orfJ6p 


12433 


S1M10000012B07 


1763 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


S1M100000I2B07 


1763 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000012B11 


1764 


SAU102551 


5698 


SAUlc0045_orf_206p 


12672 


S1M10000012C01 


1765 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000012C03 


1766 


SAU100776 


5327 


SAUlc0041_orf_72p 


12482 


S1M1OO0O012CO4 


1767 


SAU100776 


5327 


SAUlc0041_orf_72p 


12482 


S1M10000012C05 


1768 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000012C06 


1769 


SAU101570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000012C06 


1769 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000012C11 


1770 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000012C11 


1770 


SAU102881 


5740 


SAUIc0032_orf_4p 


12242 


S1MI0000012C12 


1771 


SAU101781 


5528 


SAUlc0037_orf_43p 


12353 


S1M1O00OO12DO4 


1772 


SAU201952 


5839 


SAU2c0457_orfJ0p 


13020 


SIM10000012D06 


1773 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1MI0000012D07 


1774 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SIM10000012D08 


1775 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000012D09 


1776 


SAU101752 


5522 


SAUlc0040_orf.85p 


12447 


S1M10000012D12 


1777 


SAU102620 


5718 


SAUlc0041_orf_62p 


12479 


S1M10000012D12 


1777 


SAU102621 


5719 


SAUlc0041_orf_63p 


12480 


S1M10000012D12 


1777 


SAU2020O6 


5842 


SAU2c0456_orf.20p 


13018 


S1M10000012E01 


1778 


SAU1 00733 


5314 


SAUlc0044_orf_254p 


12602 


S1M10000012E01 


1778 


SAU100734 


5315 


SAUlc0044_orf 255p 


12603 


S1M10000012B02 


1779 


SAU1 02485 


5686 


SAUlc0039_orf_95p 


12421 


S1M10000012E04 


1780 


SAU201486 


5817 


SAU2c0457_orf_34p 


13023 


S1M10000012E07 


1781 


SAU1 00390 


5267 


#N/A 


#N/A 


S1M1OOO0O12EO7 


1781 


SAU200028 


5771 


SAU2c0145_orfJp 


12721 


S1M100O0012EO8 


1782 


SAU101189 


5392 


SAUlc0033_orf25p 


12264 


S1M10000012E12 


1783 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10Q00012E12 


1783 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000012E12 


1783 


SAU301148 


5888 


#N/A 


#N/A 


S1MI0000012F04 


1784 


SAU1 01793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000012F07 


1785 


SAU102284 


5635 


SAUlc0038_orf5p 


12389 


S1M1O0O0012FO7 


1785 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000012F08 


1786 


SAU10U89 


5392 


SAUlc0033_orf_25p 


12264 


S1M10000012F09 


1787 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000012F10 


1788 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000012F11 


1789 


SAU101781 


5528 


SAUlc0037_orf_43p 


12353 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

T>— + r^t n Con 

iTOtein acq 

n> 


S1M10000012F12 


1790 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000012F12 


1790 


SAU202174 


5845 


SAU2c04!2_orf_3p 


12895 


S1MI0000012F12 


1790 


SAU301148 


5S88 


#N/A 


#N/A 


S1M10000012G01 


1791 


SAU102U7 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000012G02 


1792 


SAU301758 


590O 


SAU3cl508_orf_5p 


13156 


S1M10000012G03 


1793 


SAU201301 


5809 


SAU2c0416_orf_17p 


12899 


S1M1000G012G06 


1794 


SAU101571 


5483 


SAUlc0044_orf210p 


12585 


S1M10000012G07 


1795 


SAU101572 


5484 


SAUlc0044_orf_211p 


12586 


S1MI0000012G07 


1795 


SAU101573 


5485 


SAUlc0044_orf212p 


12587 


S1M100OO012G08 


1796 


SAU102593 


5704 


SAUlc0041_orf_39p 


12463 


S1MI0000012G10 


1797 


SAU100887 


5350 


SAUlcOOl8_orf_15p 


12138 


SI Ml 000001 2H05 


1798 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000012H08 


1799 


SAU202186 


5847 


SAU2c0222_orf_lp 


12731 


S1M10000012H09 


1800 


SAU100227 


5244 


SAUlc0043_orf_188p 


12525 


SIM10000012H10 


1801 


SAU1 00432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000012H10 


1801 


SAU100433 


5272 


SAUlc0040_orfJ7p 


12449 


S1M10000012H10 


1801 


SAU101751 


5521 


SAUlc0040_orf_S6p 


12448 


S1M10000012HU 


1802 


SAU301118 


5886 


SAU3cl305_orf_3p 


13086 


S1M10000013A02 


1803 


SAU102674 


5730 


SAUlc0024_orf_12p 


12156 


S1M10000013A03 


1804 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S1M1000OO13A05 


1805 


SAU 102450 


5675 


SAUlc0045_orf_21p 


12675 


S1MIO00O013A07 


2806 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M1000O013A08 


1807 


SAU10H43 


5383 


SAUlc0042_orFJ59p 


12502 


S1M1000OO13A09 


1808 


SAU101567 


5481 


SAUlc0022_orfJ0p 


12144 


S1M1OO0O013A09 


1808 


SAU200030 


5772 


SAU2c0282_orf_3p 


12745 


S1M1000O013AI0 


1809 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000013A11 


1810 


SAU101573 


5485 


SAUlc0044_orf212p 


12587 


SIMIO00OO13AI2 


1811 


SAUI00690 


5309 


#N/A 


m/A 


S1M1O00O013B02 


1812 


SAU 100433 


5272 


SAUlc0040_orf_87p 


12449 


SIM10000013B03 


1813 


SAU201236 


5808 


SAU2c0409_orfj0p 


12891 


SIM10000013B04 


1814 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SIM10000013B05 


1815 


SAU1 00300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000013B06 


1816 


SAU100118 


5229 


SAUlc0015_orfJ3p 


12125 


SIM10O0O013B07 


1817 


SAU202174 


5845 


SAU2c04U_orfJp 


12895 


S1M10000013B07 


1817 


SAU301148 


5888 


#N/A 


#N/A 


S1M1000O013B09 


1818 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000013B11 


1819 


SAU 103042 


5758 


#N/A 


#N/A 


S1M10O0OO13C03 


1820 


SAU101781 


5528 


SAUlc0037_orf_43p 


12353 


S1M1OO0O013C05 


1821 


SAU10103S 


5372 


SAUlc0043_orfJ80p 


12521 


S1MIO00OO13C07 


1822 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M1000O013C08 


1823 


SAU101571 


5483 


SAUlc0044_orfl2l0p 


12585 


S1M10O0O013C09 


1824 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000013CIO 


1825 


SAU100736 


5316 


SAUlc0038_orf_64p 


12391 


S1M10000013C11 


1826 


SAU 102059 


5597 


SAUlc0034_orfJlp 


12286 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

Urvr 
Protein Sea 
ID 


S1M10000013C12 


1827 


SAU103038 


5757 


#N/A 


#N/A 


S1M1OOO0O13DO8 


1828 


SAU101798 


5538 


SAUlc0032_prf_18p 


12222 


S1M10000O13DO9 


1829 


SAU1 02669 


5728 


SAU1cO024_prf_7p 


12160 


S1M1O0O0O13DO9 


1829 


SAU302956 


5915 


SAU3cl5l3_orf_9p 


13161 


S1M10000013D11 


1830 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000013EOI 


1831 


SAU1 02674 


5730 


SAUlc0024_orfJ2p 


12156 


S1MIO000013E02 


1832 


SAU10I184 


5391 


SAUlc0035_prf_80p 


12305 


S1M10000013E04 


1833 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000013E06 


1834 


SAU101833 


5555 


SAUlc0038__orf_34p 


12373 


S1M10000013E08 


1835 


SAU 100831 


5335 


SAUlc0038_orf_93p 


12403 


S1M10000013E09 


1836 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000013E10 


1837 


SAU10I80I 


5541 


#N/A 


#N/A 


S1M10000013F02 


1838 


SAU10I570 


5482 


SAUlc0044_orf_209p 


12584 


S1M1O000013F03 


1839 


SAU10I907 


5574 


SAUlc0040_orf_79p 


12442 


SIM 1000001 3F06 


1840 


SAU103038 


5757 


SN/A 


#N/A 


S1M10000013F07 


1841 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 l 


S1M1OO0O013F08 


1842 


SAU100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M1O0O0013FO9 


1843 


SAU101398 


5442 


SAUlc0036_orf_33p 


12324 


SIM10000013F12 


1844 


SAU102437 


5670 


SAUlc0045._orf.33p 


12695 


S1M10000013G01 


1845 


SAU1 00521 


5283 


SAUlcOQ44_orf_250p 


12600 


S1M10000013G04 


1846 


SAU101592 


5490 


SAUlc0039_prf_37p 


12406 


S1M1O000013GO5 


1847 


SAU102241 


5617 


SAUlc0043_orf_25p 


12539 


S1M1OO00013G05 


1847 


SAU1 02242 


5618 


SAUlc0043j>rf_26p 


12540 


S1M1O000013G06 


1848 


SAU102380 


5654 


SAUlc0033_orf_29p 


12265 


SIM10000013G07 


1849 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000013GIO 


1850 


SAU201539 


5821 


SAU2cQ431_prfJ5p 


12943 


S1M10000013G11 


1851 


SAU101890 


5570 


SAUlc0034_orf_29p 


12280 


S1M10000013G12 


1852 


SAU1 00843 


5339 


SAUlc0036_.orf.40p 


12328 


S 1 Ml 00000 13H03 


1853 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000013H04 


1854 


SAU1 02450 


5675 


SAUIc0045_orf_21p 


12675 


S1M1OO0OO13H05 


1855 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000013H07 


1856 


SAU100414 


5270 


SAUlc0022_prf_24p 


12148 


S1M10000013H09 


1857 


SAU1 00444 


5275 


SAUlc0038_orf_67p 


12392 


S1M10000013H09 


1857 


SAU200721 


5791 


SAU2c0339_prf5p 


12797 


S1M10000013H10 


1858 


SAU1 02059 


5597 


SAUlc0034_orf_5lp 


12286 


S1M10000013HH 


1859 


SAU 100690 


5309 


#N/A 


#N/A 


S1M100000I4A02 


1860 


SAU200564 


5784 


SAU2c0324_orf6p 


12780 


S1M10000014A03 


1861 


SAU101310 


5418 


SAUlc0044_orf_125p 


12562 


S1M10000014A05 


1862 


SAU101991 


5582 


SAUlc0040_.orf.94p 


12454 


S1M10000014A07 


1863 


SAU101526 


5470 


SAUlc0027_orf_32p 


12179 


S1M10000014A08 


1864 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000014A1I 


1865 


SAU1 00866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000014A12 


1866 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000014B01 


1867 


SAU 100547 


5290 


SAUlc0032_orf3p 


12240 
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Clone Dame 


Clone 
SeqrD 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
rroietn oeq 
ID 


q i m i nnnnn \ ARn7 

olMl UUUUU IHDUa 


1868 


SAU100432 


5271 


SAUlc0040.orf.88p 


12450 


c i ka i nnnnn i aro? 

O 1 IVl I UUUUU IhDuZ 


1868 


SAU100433 


5272 


SAUlc0040_orfJ7p 


12449 


c i \a i fifwinn i Awn** 


1869 


SAU100414 


5270 


SAUlc0022.orf.24p 


12148 


o i ivi i uuuuu mo\j*r 


1870 


SAU 100778 


5328 


SAUlc0043.orf.l40p 


12514 


o l Ml UUUUU 14.DUO 


1 871 


SAU102476 


5682 


SAUlc0026_orf_33p 


12175 


O liVil UUUUU l**DUO 


1872 


SAU101 199 


5395 


SAUlc0035_orf_62p 


12302 


q i \a i nnnnn i arch 

O IMlUuUUUl'tDU / 


1873 


SAU 10 175 6 


5524 


SAUlc0040.orf.82p 


12445 


c i mi 1 nnnnft 1 apmr 

D I IVl 1 UUl/W l**-DUO 


1874 


SAU 101 752 


5522 


SAUlc0040.orf.85p 


12447 


q i \a 1 nnnnn i ari n 

O 1 IVl 1 UUUUU 1 *+D 1 U 


1875 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


qi mn nnnnn i ari i 

O 1 IVl I UUUUU 1 *+D J l 


1876 


SAU1 02534 


5696 


#N/A 


#N/A 


<?1X41 nOA0014R1 2 

O 1 IVl I \J\J\J\J\J * *iD 1 * 


1877 


SAU 102534 


5696 


#N/A 


#N/A 


i \a i nnnnni apo i 


1878 


SAU101575 


5487 


SAUlc0044_orf.214p 


12589 


q i \a i nnnnn i Apn^ 

O 1 iVl 1 UUUUU 1 *rV>UJ 


1879 


SAU 102602 


5708 


SAUlc0032.orf.5p 


12249 


cmi nnnno i APOfi 

O 1 IVl 1 UUUUU IHV/UU 


1880 


SAU1 00305 


5256 


SAUIc0038.orf.77p 


12397 


qix/i nnnno I AP07 

Ol JVllUUUUUlt^U / 


1881 


SAU101801 


5541 


#N/A 


#N/A 


q i \a i nnnnn i ac(\q 


1882 


SAU 100547 


5290 


SAUlc0032.orf.3p 


12240 


O 1 IVl I \j\J\J\)\J 1 H^v? 


1882 


SAU1 02881 


5740 


SAUlc0032.orf_4p 


12242 


q i \>fi nnnnn i api n 

o 1 IVl 1 UUUUU l*tV^ 1 u 


1883 


SAU302901 


5912 


SAU3cl497_orf_8p 


13146 


qi iun nnnnni api i 

OlIVlIUUUUUl**\»/l 1 


1884 


SAU100514 


5281 


SAUlc0044.orf.57p 


12626 


qi mil nnnnn i api 7 

0 1 IVl 1 UUUUU 1 *t\^ 1 £ 


1885 


SAU1018I4 


5551 


SAUlc0032.orf.32p 


12237 


ci ium nnnnn iapi o 

o 1 IVL 1 UUUUU 1 t tV-» 1 


1885 


SAU101815 


5552 


SAUlc0032.orf.33p 


12238 


ciwi nnnnn i Ann - * 

0 1 IVl 1 UUUUU 1 fL/U J 


1886 


SAU 1008 85 


5348 


SAUlc0038.orf.38p 


12376 


c 1 K>f 1 nnnnn i Annfi 

o 1 IVl 1 UUUUU IHL'UU 


1887 


SAU 1003 05 


5256 


SAUlc0038.orf.77p 


12397 


o I m 1 UUUUU i*tUuo 


1888 

1 ooo 


SAUions'* 


5522 


SAUlc0040.orf.85p 


12447 


c i x>f 1 nnnnn i Anno. 


1889 


SAU 100808 


5332 


SAUlc0037.orf.12p 


12345 


cn/i nnnn A i /in i n 
o i M 1 UUUUU 1 4JJ 1 U 


lO^U 


<5AU 102292 


5638 


SAUlc0038.orf.10p 


12368 


q i tut i nnnnn i APn i 

OlMi UUUUU l*HJU 1 


1891 


SAU101793 


5534 


SAUU0032.orf.14p 


12218 


o lMlUuuuul<MiUi 


1891 

1 07 1 


SAU 101 794 


5535 


#N/A 


#N/A 


e i kx 1 nnnnn i Ai?nA 
jIMI UuUUU 1 HCi\)*f 


1892 

1 07£ 


SAU 1 00964 


5363 


SAUlc0044.orf.86p 


12641 


qi \a\ nnnnn i4.Fn^ 

olMl UUUUU 1 *H1U J 


1893 


SAU 101 565 


5480 


SAUlc0022.orfJp 


12151 


qivii nnnnn i AF07 

O 1 IVl 1 UUUUU 1 tEU 1 


1894 


SAU1 00658 


5303 


SAUlc0038_orf.59p 


12388 


q i mi i nnnnn i AFn7 

o 1 IVl 1 UUUUU 1 *rtU / 


1894 


SAU 100659 


5304 


SAUlc0038.orf.60p 


12390 


c i \4 1 nnnnn i at* nR 

o 1 IVl 1 UUUUU 1 4DUO 


1895 


SAU202176 


5846 


SAU2c0412.orf3p 


12895 


S1M10000014E09 


1896 


SAU 102059 


5597 


SAUlc0034_orf.51p 


12286 


S1M10000014E09 


1896 


SAU300269 


5869 


#N/A 


#N/A 


S1M10000014E10 


1897 


SAU1 02453 


5677 


SAUlc0045.orf.19p 


12669 


S1MI0000014E12 


1898 


SAU1 02284 


5635 


SAUlc0038_orf.5p 


12389 


S1M10000014E12 


1898 


SAU201469 


5816 


SAU2c0438.orf_6p 


12967 


S1M1O0O0O14FO2 


1899 


SAU10O128 


5231 


#N/A 


#N/A 


S1M100O0014FO2 


1899 


SAU101549 


5476 


SAUlc0043.orf.64p 


12549 


S1M10000014F02 


1899 


SAU101576 


5488 


SAUlc0044.orf.105p 


12554 


S1M1O0O0O14FO3 


1900 


SAU 102200 


5611 


SAUlc0045.orf.168p 


12665 


S1M1O0O0O14FO3 


1900 


SAU1 02201 


5612 


SAUlc0045.orf.169p 


12666 


S1M10000014F04 


1901 


SAU1 02449 


5674 


SAUlc0045.orf.22p 


12677 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

ID 


S1M1000Q014F05 


1902 


SAU200914 


5796 


SAU2c0373_orf2p 


12837 


S1M10000014F08 


1903 


SAU 102433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000014F09 


1904 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M1O000O14F09 


1904 


SAU300269 


5869 


#N/A 


#N/A 


S1M100000I4F10 


1905 


SAU1 00887 


5350 


SAUlc0018_orfJ5p 


12138 


SIM 1000001 4G02 


1906 


SAU102054 


5596 


SAUlc0039_orf_74p 


12417 


S1M10000014G04 


1907 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000014G06 


1908 


SAU100275 


5252 


SAUtc0036_orfJ5p 


12314 


S1M1O000O14GO7 


1909 


SAU20I620 


5827 


#N/A 


#N/A 


SIM1 000001 4G08 


1910 


SAU100157 


5237 


SAUlc0040_orfJlp 


12444 


S1M100000I4G12 


1911 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M1O000014H02 


1912 


SAU100242 


5246 


SAUlc0036_orf_5p 


12336 


S1M10000014H03 


1913 


SAU102264 


5628 


SAUIc0032_orf60p 


12250 


S1M10000014H04 


1914 


SAU100275 


5252 


SAUtc0036_orfJ5p 


12314 


SIM10000014H05 


1915 


SAU102116 


5602 


SAUlc0027_orfJp 


12180 


S1M10000014H06 


1916 


SAU100275 


5252 


SAUlc0036_orf_l5p 


12314 


S1M10000014HO7 


1917 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000014H08 


1918 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S 1 Ml 00000 14H11 


1919 


SAU 102534 


5696 


#N/A 


#N/A 


S1M10000015A02 


1920 


SAU100865 


5343 


SAUlc0044_orf99p 


12648 


S1M10000015A03 


1921 


SAU1 02388 


5655 


SAUlc0033_orf35p 


12267 


S1M10000015A05 


1922 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000015A06 


1923 


SAU101857 


5560 


SAUU0044j>rfJ56p 


12569 


S1M10000015A09 


1924 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000015A10 


1925 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000015A11 


1926 


SAU101791 


5532 


SAUlc0032j>rf_12p 


12216 


S1M10000015A12 


1927 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000015B02 


1928 


SAU102340 


5647 


SAUlc0045_orfJ49p 


12660 


S1M10000015B05 


1929 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000015B08 


1930 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


SIM10000015B08 


1930 


SAU101792 


5533 


SAUlc0032_orfJ3p 


12217 


S1M10000015B09 


1931 


SAU102585 


5703 


SAU1 c0044_orf 289p 


12611 


S1M10000015B09 


1931 


SAU201773 


5834 


SAU2c0446_orf4p 


12996 


S1M10000015B09 


1931 


SAU302685 


5908 


SAU3cl403_orfJp 


13113 


S1M10000015B10 


1932 


SAU1 02308 


5642 


SAUlc0045_orf_50p 


12706 


S1M10000015COI 


1933 


SAU100158 


5238 


SAUlc0040j)rf_80p 


12443 


S1M10000015C02 


1934 


SAU102340 


5647 


SAUIc0045_orfJ49p 


12660 


S1M10000015C03 


1935 


SAU1 02390 


5657 


SAUlc0033_orfJ8p 


12269 


S1M10000015C03 


1935 


SAU201333 


5S10 


SAU2c0418j)rf_8p 


12905 


S1M10000015C05 


1936 


SAU1 00690 


5309 


#N/A 


#N/A 


S1M10000015C06 


1937 


SAU101815 


5552 


SAUlc0032_orfJ3p 


12238 


SIM10000015C08 


1938 


SAU100133 


5233 


SAUlc0044_orf_170p 


12574 


S1M10000015C08 


1938 


SAU1 00323 


5261 


SAUlc0044_orfJ71p 


12575 


S1M10000015C10 


1939 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 
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Clone Dame 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Prntpin Swi 

ID 


S1M10000015C12 


1940 


SAU1 00305 


5256 


SAUlc0038_orf77p 


12397 


S1M10000015D02 


1941 


SAU100794 


5330 


SAUlc0028_orf_53p 


12189 


S1M10000O15DO3 


1942 


SAU102032 


5591 


SAUlc0029_orf_47p 


12198 


S1M10000015D04 


1943 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000015D05 


1944 


SAU 100793 


5329 


SAUlc0028_orf52p 


12188 


S1M1 000001 5D06 


1945 


SAU 100736 


5316 


SAUlc0038_orf_64p 


12391 


S1M10000015D12 


1946 


SAU101814 


5551 


SAUIc0032_orf_32p 


12237 


S1M10000015E02 


1947 


SAU102390 


5657 


SAUlc0033_orf38p 


12269 


S1M10000015E02 


1947 


SAU201333 


5810 


SAU2c0418_orf_8p 


12905 


S1M10000015E03 


1948 


SAU200468 


5781 


SAU2c0429_orf_!9p 


12937 


S1M100000I5E06 


1949 


SAU1 01320 


5420 


SAUlc0015_orf_16p 


12128 


S1M10000015E07 


1950 


SAU1 01545 


5474 


SAUlc0037_orfJ32p 


12348 


S1M10000015E09 


1951 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000015E10 


1952 


SAU! 001 14 


5228 


SAUlc0043_orf_225p 


12535 


SIM10000015E11 


1953 


SAU1 02286 


5636 


SAUlc0038_orf_6p 


12393 


S1M10000015E11 


1953 


SAU102287 


5637 


SAUlc0038_orf_7p 


12398 


SIM10000015E12 


1954 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


SIM10000015F01 


1955 


SAU 100 123 


5230 


SAUlc0043_orfJ89p 


12526 


SIM10000015F01 


1955 


SAU102001 


5586 


SAUlc0040_orfJ02p 


12424 


SIM10000015F01 


1955 


SAU103159 


5762 


SAUlc0045_orf_204p 


12670 


SIM10000015F01 


1955 


SAU201827 


5837 


SAU2c0449.orf.21p 


13002 


S1M10000015F02 


1956 


SAU101561 


5479 


SAUlc0022_orf4p 


12149 


S1M10000015F03 


1957 


SAU2O1403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000015F04 


1958 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000015F06 


1959 


SAU201385 


5814 


#N/A 


#N/A 


S1M10000015F07 


I960 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM10000015F08 


1961 


SAU102102 


5600 


SAUlc0045.orf.340p 


12696 


S1M10000015F09 


1962 


SAU101800 


5540 


SAUlc0032.orf.20p 


12225 


S1M10000015F09 


1962 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000015F10 


1963 


SAU100U4 


5228 


SAUIcO043_orf 225p 


12535 


S1M10000015 G01 


1964 


SAU102481 


5685 


SAUic0039_orf_99p 


12422 


S1M10000015G02 


1965 


SAU200058 


5773 


SAU2c0134_orfJp 


12719 


S1M10O00015GO2 


1965 


SAU200059 


5774 


SAU2c0134_orf_3p 


12720 


S1M10000015G03 


1966 


SAU 101070 


5376 


SAUlcO034_orf60p 


12291 


S1M10000015G04 


1967 


SAU101242 


5404 


SAUIc0044_orfJ8p 


12578 


S1M10000015G05 


1968 


SAU101573 


5485 


SAUlc0044_orf_2l2p 


12587 


S1M100G0015G06 


1969 


SAU101156 


5386 


SAUlc0036_orfJ2p 


12311 


S1M10000015G07 


1970 


SAU100158 


| 5238 


SAUlc0040_prfJOp 


12443 


S1M10000015G08 


1971 


SAU1018I4 


5551 


SAUlc0032_orf_32p 


12237 


S1M10000015G09 


1972 


SAU102143 


5607 


SAUlc0041_orfJ4p 


12458 


S1M10000015G09 


1972 


SAU102144 


j 5608 


SAUlc0041_orfJ5p 


12459 


S1M10000015G10 


1973 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000015G11 


1974 


SAU100275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000015H04 


1975 


SAU101801 


5541 


• #N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIM10000015H04 


1975 


SAU101802 


5542 


SAUlc0032_orf22p 


12227 


S1M10000015H06 


1976 


SAU201385 


5814 


#N/A 


#N/A 


S1M10000016A03 


1977 


SAUI01803 


5543 


SAU1 c0032_orf_23p 


12228 


S1M10000016A03 


1977 


SAU101804 


5544 


#N/A 


#N/A 


S1M10000016A04 


1978 


SAU100432 


5271 


SAUlc0040j)rf_88p 


12450 


S1M10000016A04 


1978 


SAUI00433 


5272 


SAUIc0040_orf_87p 


12449 


S1M10000016A06 


1979 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000016A07 


1980 


SAU1 00932 


5356 


SAUlc0044_orf_308p 


12615 


S1M10000016A09 


1981 


SAUI0I067 


5375 


SAUlc0034_orf_58p 


12290 


SIM10000016A09 


1981 


SAU300732 


5877 


SAU3clll6_orf_lp 


13061 


S1M10000016A10 


1982 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000016A12 


1983 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


S1MI0000016B02 


1984 


SAUI02449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000016BO5 


1985 


SAU101320 


5420 


SAUlc0015_orfJ6p 


12128 


S1M10000016B06 


1986 


SAU100432 


5271 


SAUlc0040.orf.88p 


12450 


S1M1OO00O16BO6 


1986 


SAU 100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000016B07 


1987 


SAU103077 


5759 


SAUlc0039.orf.44p 


12408 


S1M10000016B08 


1988 


SAU101491 


5464 


SAUlc0025.orf.20p 


12165 


S1M10000016B09 


1989 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000016B10 


1990 


SAU101006 


5367 


SAUlc0028_orf59p 


12190 


S1M10000016B11 


1991 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000016B12 


1992 


SAU101794 


5535 




#N/A 


S1M10000016B12 


1992 


SAU101795 


5536 


SAUU0032_orf_15p 


12219 


S1M10000016C01 


1993 


SAU1 00845 


5340 


SAUlc0036_orf_41p 


12329 


S1M10000016C02 


1994 


SAU102049 


5595 


SAUlc0039_orf_68p 


12416 


S1M10000016C04 


1995 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 


S1M10000016C05 


1996 


SAU101777 


5527 


SAUlc0037.orf.39p 


12352 


S1M10000016C06 


1997 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000016C06 


1997 


SAU202174 


5845 


SAU2c0412.orf_3p 


12895 


S1M10000016C06 


1997 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000016C08 


1998 


SAU101491 


5464 


SAUlc0025.orf.20p 


12165 


S1M10000016C09 


1999 


SAU 102233 


5616 


SAUlc0043.orf.20p 


12531 


S1M10000016CIO 


2000 


SAU201513 


5820 


SAU2c0432_orf_J0p 


12944 


S1M10000016C10 


2000 


SAU203196 


5861 


SAU2c0432_orf_11p 


12945 


S1M10000016C11 


2001 


SAU101573 


5485 


SAUlc0044.orf_212p 


12587 


S1M1OOOO0I6C12 


2002 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000016D01 


2003 


SAU102355 


5651 


SAUlc0040_orf_40p 


12435 


S1M1OO0O016DO2 


2004 


SAU200242 


5777 


SAU2c0250_orf.2p 


12734 


S1M10000016D04 


2005 


SAU100921 


5355 


SAUlc0038.orf.76p 


12396 


SIM10000016D05 


2006 


SAU100770 


5324 


#N/A 


m/A 


S1M1000OO16D06 


2007 


SAU100952 


5358 


SAUlc0043_orf_182p 


12523 


SIMIO00O0I6DO8 


2008 


SAU101070 


5376 


SAUlc0034.orf.60p 


12291 


SIM10000016D09 


2009 


SAU101868 


5565 


SAUlc0036.orf_23p 


12320 


S1M10000016D10 


2010 


SAU201513 


5820 


SAU2c0432_orfJ0p 


12944 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
r rot em aeq 
ID 


S1M10000016D10 


2010 


SAU203196 


5861 


SAU2c0432_orfJlp 


12945 


S1M10000016D11 


2011 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


SIM10000016E04 


2012 


SAU101371 


5435 


SAUU0033_orf_7p 


12275 


S 1 Ml 00000 16E05 


2013 


SAU101320 


5420 


SAUlc0015_orfJ6p 


12128 


SIM10000016E06 


2014 


SAU 102639 


5724 


#N/A 


#N/A 


S1M10000016E07 


2015 


SAU102636 


5722 


SAUlc0045_orf_101p 


12650 


S1M10000O16EO7 


2015 


SAU102637 


5723 


SAUtc0045_orf_J02p 


12651 


S1M1O0O0O16EO8 


2016 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000016E09 


2017 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000016E10 


2018 


SAU102983 


5751 


SAUlc0045_orf_224p 


12676 


SIM10000016EU 


2019 


SAU102281 


5633 


SAUlc0038_orf_4p 


12384 


SIM10000016E12 


2020 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000016F02 


2021 


SAU102113 


5601 


SAUlc0027_orf_2p 


12178 


SIM10000016F02 


2021 


SAU301223 


5889 


SAU3cl345_orf3p 


13090 


SIM10000016F03 


2022 


SAU101864 


5562 


SAUlc0044_orfJ63p 


12572 


SIMI0000016F05 


2023 


SAU20I168 


5804 


SAU2c0407_orf_8p 


USS9 


SIM10000016F06 


2024 


SAU102407 


5662 


#N/A 


m/A 


S1M10000016F08 


2025 


SAU101491 


5464 


SAU!c0025_orf20p 


12165 


SIM10000016F09 


2026 


SAU1 02527 


5693 


SAUlc0032_orf_9p 


12260 


SIMI0000016F11 


2027 


SAU102U3 


5601 


SAUlc0027_orf_2p 


12178 


SIM10000016F11 


2027 


SAU301223 


5889 


SAU3cl345_arf_3p 


13090 


SIM10000016G01 


2028 


SAU102434 


5669 


SAUlc0045_orf_36p 


12700 | 


S1M1OOOOO16G03 


2029 


SAU101300 


5415 


SAUic0044_orfJl3p 


12557 


SIM10000016G03 


2029 


SAU101365 


5432 


SAUlc0044_orf_J12p 


12556 


S1M1 00000 16G04 


2030 


SAU1 02450 


5675 


SAUlc0045_orf21p 


12675 


SIM 100000 16G05 


2031 


SAU102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10O00016H03 


2032 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000016H04 


2033 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


S1M10000016H08 


2034 


SAU101067 


5375 


SAUlc0034_orf_58p 


12290 


S1M10000016H08 


2034 


SAU300732 


5877 


SAU3clll6_orf_lp 


13061 


S1M1000O016H1O 


2035 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10O00017AO2 


2036 


SAU101866 


5564 


SAUlc0036_orf_21p 


12319 


S1M10000017A03 


2037 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


S1M10000017A03 


2037 


SAU101546 


5475 


SAUlc4037_orfJ33p 


12349 


S1M10000017A04 


2038 


SAU 1 02292 


5638 


SAUlc0038_.orf.10p 


12368 


SI Ml 000001 7A08 


2039 


SAU 1021 17 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000017A11 


2040 


SAU1 02437 


5670 


SAUIc0045_orf_33p 


12695 


S1M10000017A12 


2041 


SAU301357 


5893 


SAU3cl394_orf_2p 


13111 


S1MI0000017B02 


2042 


SAU1 02242 


5618 


SAUlc0043__orf.26p 


12540 


S1M10000017B05 


2043 


SAU302513 


5906 


SAU3cl298_orfJp 


13085 


S1M10000017B07 


2044 


SAU101806 


5546 


SAUlc0032_orf.25p 


12230 


STM10000017B08 


2045 


SAU101546 


5475 


SAUlc0037_orf.l33p 


12349 


S 1 Ml 00000 17B09 


2046 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000017B10 


2047 


SAU101754 


5523 


SAUlc0040_orf_84p 


12446 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


fall length 
nil it 

Protein Seq 
ID 


S1M10Q00017B11 


2048 


SAU101754 


5523 


SAUlc0040_orf_84p 


12446 


S1M10000017B12 


2049 


SAU201375 


5811 


SAU2c0426_orf4p 


12926 


S1M10000017C01 


2050 


SAU101224 


5397 


SAUlc0044_orf_98p 


12647 


S1M10000017C03 


2051 


SAU101910 


5576 


SAUlc0040_orf76p 


12440 


S1M10000017C05 


2052 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000017C08 


2053 


SAUI01890 


5570 


SAUlc0034_orf_29p 


12280 


S1M10000017C09 


2054 


SAU101398 


5442 


SAUlc0036_orf_33p 


12324 


S1M10000017C10 


2055 


SAU102614 


5716 


SAUlc0041_orf_56p 


12476 


S1M10000017CIO 


2055 


SAU102615 


5717 


SAU1c0041_orf_57p 


12477 


S1M10000017C11 


2056 


SAU101799 


5539 


SAUlc0032_orfJ9p 


12223 


siMioooooncn 


2056 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000017C12 


2057 


SAU101782 


5529 


SAUlc0037_orf_44p 


12354 


siMioooooncn ; 


2057 


SAU200994 


5802 


SAU2c0428j>rf4p 


12935 


S1M1O000017D03 


2058 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000017D09 


2059 


SAU101799 


5539 


SAUlc0032_orM9p 


12223 


S1M10000017D09 


2059 


SAU101800 


5540 


SAU1 c0032_orf_20p 


12225 


S1M10000017D10 


2060 


SAU1 00633 


5301 


SAU1 c0043_orfj 47p 


12515 


S1M10000017E04 


2061 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000017E05 


2062 


SAU1 02334 


5645 


SAUlc0045_orfJ44p 


12658 


S1M10000017E08 


2063 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000017B11 


2064 


SAU1 02883 


5741 


SAUlc0045_orf_38p 


12702 


S1M10000017F01 


2065 


SAU100157 


5237 


SAUlc0040_oif81p 


12444 


S1M10000017F04 


2066 


SAU100140 


5235 


SAUl(fl032_oif7p 


12258 


SI Ml 000001 7F04 


2066 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000017F05 


2067 


SAU102541 


5697 


SAUlc0045_orf_195p 


12668 


S1M10OO0017F06 


2068 


SAU1 02356 


5652 


SAUlc0040_orf_41p 


12436 


S1M10000017F11 


2069 


SAU101463 


5458 


SAUtc0045_orf_232p 


12679 


S1M10000017G02 


2070 


SAUI02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000017G05 


2071 


SAU102259 


5624 


SAUlc0032_orf_55p 


12245 


S1M10000017G06 


2072 


SAU200565 


5785 


SAU2c0324_orf_7p 


12781 


S1M10000018A03 


2073 


SAU100139 


5234 


SAUlcO032_orf_6p 


12255 ! 


S1M10000018A03 


2073 


SAU102602 


5708 


SAUlcO032_orf_5p 


12249 


S1M10000018A04 


2074 


SAU102142 


5606 


SAUlc0041_orfJ3p 


12457 


S1M10000018A05 


2075 


SAU100886 


5349 


SAUlc0018_orf_16p 


12139 


SIM10O00018A05 


2075 


SAU1 00887 


5350 


SAUlcO018_orfJ5p 


12138 


S1M10000018A06 


2076 


SAU100970 


5365 


SAUlc0043_orf_197p 


12529 


S1M10000018A08 


2077 


SAU100139 


5234 


SAUlcO032_orf_6p 


12255 


S1M10000018A08 


2077 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000018A09 


2078 


SAU102142 


5606 


SAUlc0041_orf_13p 


12457 


S1M10000018AIO 


2079 


SAU100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000018AU 


2080 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000018A11 


2080 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000018B02 


2081 


SAU1 00886 


5349 


SAUlc0018__orf_16p 


12139 


S1M10000018B02 


2081 


SAU100887 


5350 


SAUlc0018_orfJ5p 


12138 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1 Ml 000001 8B03 


2082 


SAU101839 


5556 


SAUlc0042_orfJ2p 


12495 


<s1 Ml 000001 8B05 


2083 


SAU 100300 


5253 


SAU 1 c0040_orf_90p 


12451 


S 1 M 1 00000 1 RB09 


2084 


SAU 10083 6 


5336 


SAU 1 c003 l_orf_ 1 3p 


12212 


^ 1 M 1 00000 1 RB09 


2084 


S AU20273 1 


5850 


#N/A 


#N/A 


<>1 Ml 000001 RBI 0 


2085 


SAU10O4O1 


5268 


SAUlc0044 orf 174p 


12576 


<>1M1000001RB10 

O 1 iVl 1 UUvw 1 OD 1 V/ 


2085 


SAU300335 


5870 


#N/A 


#N/A 


*il Ml 000001 RBI 1 

O 1 iVi 1 Ul/VUv 1 OD I 1 


2086 


SAU1 00658 

iJA 1 WWW*/ w 


5303 


SAU 1 c003 8_orf_5 9p 


12388 


S1M1 000001 RP01 


2087 


SAU1 01752 


5522 


SAU1 c0040_orfJJ5p 


12447 


S1M10000018C02 


2088 


SAU 102447 


5672 


SAU 1 c0045_orf_24p 


126S5 


S1M10O00O18CO3 

O I iTl 1 U WW 1 OWJ 


2089 


SAU 100778 


5328 


SAU 1 c0043_orf_ 1 40p 


12514 


SI Ml 000001 SC04 

\J A I »■! i WWW A UVvT 


2090 


SAU100141 


1 5236 


SAUlc0032_orf_8p 


12259 


S1M10000018C05 

U i IT* 4 WWW * UVv^ 


2091 


SAU 103038 


5757 


#N/A 


#N/A 


55 1 M 1 00000 1 8C06 


2092 


SAU 1006 84 


5306 


SAUlc0044_orf_68p 


12632 


SI Ml 000001 8C08 


2093 


SAU1 02256 


5622 


SAUlc0032_orf_52p 


12243 


S1M10000018C08 

o i i»i & www a wvw u 


2093 


SAU 102257 


5623 


SAUlc0032_orf_53p 


12244 


SI Ml 000001 8C09 


2094 


SAU 101 065 


5374 


SAUlc0034_orf_56p 


12289 


SI Ml 000001 8C09 

W 1 IT-1 1 WWW * UW/ 


2094 


SAU 10206 8 


5599 


SAUlc0034_orf_55p 


12288 


S1M100O0018C10 


2095 


SAU100U2 


5227 


SAU 1 c0044_orf_70p 


12634 


S1M10000018C11 


2096 


SAU 102663 


5727 


SAUlc0024_orf2p 


12158 


S1MI0000018C12 


2097 


SAU101948 


5579 


SAU I c0045_orf_69p 


12709 


<11 Ml 000001 8D01 
o i ivi i uww i olj\j i 


2098 


SAU101452 


5455 


SAU 1 c0045_orf247p 


12684 


<? 1 M 1 00000 1 RD02 


2099 


SAU1 02284 


5635 


SAUlc0038_orf5p 


12389 


1 Ml 00000 1 RD02 

0 1 iVJ i UWW I O i-t Mi- 


2099 


SAU201469 


5816 


SAU2c0438 orf 6p 


12967 


<51 Ml 000001 8D03 

O 1 IVl 1 UUuW 1 OL/VJ 


2100 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


^ i m i nnono i RDOd 


2101 


SAU101798 


5538 


SAUlc0032 orf 18p 


12222 


0 1 Ivi i uuuuu L Oi/V? 


2102 


SAU101067 


5375 


SAUlc0034 orf 58o 


12290 


<s1M1 000001 RD10 


2103 


SAU301898 


5904 


SAU3cl079 orf lp 


13057 


q i m i nnooo i rh i i 


2104 


SAU101752 


5522 


SAUlc0040 orf 85o 


12447 


O 1 Ml UUUUU 1 OU i e. 


71 OS 


c a Hi 00866 


5344 


SAUlc0044 orf lOOo 


12553 


O I JVl l \J\J\J\J\J 1 OCU I 


2106 


SAU101092 


5381 


SAUlc0028 orf 9p 


12192 


^1 1 M 1 000001 RP02 

O 1 iVi i \JKFJ\J v 1 


2107 


SAU 100265 


5249 


SAUlcOOH orf lip 


12122 


ciui 00000 1 RFO"* 
O 1 iVll UvrvvvJ ODV/J 


2108 


SAU 102420 


5665 


SAUlc0030 orf 20p 


12206 


^imioooooirfo4 

o 1 IVi l \J\AJ\JV I OJDv*» 


2109 


SAU 102035 


5592 


SAUlc0029 orf 50p 


12199 


SI M 1000001 8E05 


2110 


SAU1 00596 


5295 


SAUIc0043_orf_63p 


12548 


S1M10000018E08 


2111 


SAU 100793 


5329 


SAUlc0028_orf.52p 


12188 


S1M100000I8E09 


2112 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000018E11 


2113 


SAU101799 


5539 


SAUlc0032_orf_19p 


12223 


S1M10000018E11 


2113 


SAU101800 


5540 


SAUlc0032_orf,20p 


12225 


S1M10OO0O18E12 


2114 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000018F03 


2115 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000018F04 


2116 


SAU1 02396 


5660 


SAUlc0033_orf - 43p 


12272 


S 1 Ml 000001 8F04 


2116 


SAU301H8 


5886 


SAU3cl305,orfJp 


13086 


S1M10000018F07 


2117 


SAU102629 


5720 


SAUlc0041_orf.7lp 


12481 


S1M10000018F09 


2118 


SAU101810 


5549 


SAUlc0032_orf28p 


12233 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Sea 
ID 


S1M10000018F09 


2118 


SAU300110 


5865 


SAU3c0533_orf_2p 


13031 


S1M10000018F10 


2119 


SAU 100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000018F10 


2119 


SAU 100433 


5272 


SAUlc0Q40_orf_87p 


12449 


S1M10000018F12 


2120^ 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000018G03 


2121 


SAU101808 


5548 


SAUld)032_orf27p 


12232 


S 1 Ml 00000 18G05 


2122 


SAU101999 


5585 


SAUlc0040j>rf_101p 


12423 


S1M10000018G07 


2123 


SAU101727 


5516 


SAUlc0016_orf_6p 


12133 


S1M10000018G08 


2124 


SAU 102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M1000OO18GO8 


2124 


SAU102201 


5612 


SAUlc0045_orfJ69p 


12666 


S1M10000018G09 


2125 


SAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000018G09 


2125 


SAU102201 


5612 


SAUlc0045_orf_l69p 


12666 


S1M10000018G10 


2126 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000018G10 


2126 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000018G12 


2127 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M100000I8HO1 


2128 


SAU101663 


5506 


SAUlc0033_orfJ4p 


12261 


S1M100OO018HO2 


2129 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


SIM10000018HO2 


2129 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000018H07 


2130 


SAU102437 


5670 


SAUlc0045_orf_33p 


12695 


S1MIO000018HO9 


2131 


SAUI01622 


5496 


SAUlc0040_orf27p 


12430 


S1M10000018H10 


2132 


SAU100157 


5237 


SAUlc0040_orfJlp 


12444 


SIM 1000001 9A02 


2133 


SAU103077 


5759 


SAUlc0039_orfj*4p 


12408 


S1M10000019AO3 


2134 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000O19AO5 


2135 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000019A06 


2136 


SAU101311 


5419 


SAUlc0044_orf_126p 


12563 


SIM1O000019AO7 


2137 


SAU101727 


5516 


SAUlc0016_orf_6p 


12133 


SIM10000019A07 


2137 


SAU101728 


5517 


SAUlc0016_orf_5p 


12132 


S1M10000O19AO9 


2138 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000019AU 


2139 


SAUl 02292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000019A12 


2140 


SAU1 02693 


5731 


SAUlc0044_orf58p 


12627 


SIM10000019A12 


2140 


SAUl 02694 


5732 


SAUlc0044_orf59p 


12628 


S1MIOO00019BO3 


2141 


SAUl 01 156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000019B04 


2142 


SAU100899 


5351 


SAUlc0034_orf_llp 


12277 


S1M1OO0O019BO4 


2142 


SAUl 00901 


5352 


SAUlc0034_orf_13p 


12278 


S1M10000019B07 


2143 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000019B08 


2144 


SAU102422 


5666 


SAUlc0030_orf22p 


12207 


S1M10000019B08 


2144 


SAU102423 


5667 


SAUlc0030_orf23p 


12208 


S1M10000019B09 


2145 


SAU100182 


5241 


SAUlc0037_orf82p 


12362 


S1M10000019B09 


2145 


SAU100251 


5248 


SAUlc0037_orfJ3p 


12363 


S1M10000019B10 


2146 


SAUl 01 570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000019B11 


2147 


SAU100879 


5345 


SAUlc0041_orf_82p 


12483 


S1M10000019B12 


2148 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000019C01 


2149 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000019C04 


2150 


SAU103175 


5764 


SAUlc0045_orf 269p 


12687 


S1M10000019CO4 


2150 


SAU301472 


5897 


SAU3cl431_orf_4p 


13124 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqED 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1O000019C05 


2151 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


SIM10000019C06 


2152 


SAU101790 


5531 


SAUlc0032_orf_llp 


12215 


SIM 1000001 9C06 


2152 


SAUI01791 


5532 


SAUIc0032_orfJ2p 


12216 


S1M10000019C07 


2153 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M1O0O0019C08 


2154 


SAU202126 


5844 


SAU2c0045_orf_lp 


12714 


S1M10000019C11 


2155 


SAU1 00301 


5254 


SAUlc0040_.orf.91p 


12452 


S1MI0000019C12 


2156 


SAU102U7 


5603 


SAU1 c0027_orf_6p 


12181 


SI Ml 000001 9D01 


2157 


SAU1 02270 


5631 


SAUlc0032_orf_65p 


12253 


S1M10000019D02 


2158 


SAU101145 


5384 


SAUlc0035_orf.43p 


12299 


S1M10000019D04 


2159 


SAUI02292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000019D05 


2160 


SAU101400 


5444 


SAUlc0036_orf35p 


12326 


S1M10000019D06 


2161 


SAU102526 


5692 


S AU 1 c0045_orf_299p 


12691 


S1M10000019D07 


2162 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000019D09 


2163 


SAU102639 


5724 


#N/A 


#N/A 


S1M10000019D12 


2164 


SAU101805 


5545 


SAUlc0032_orf_24p 


12229 


S1M10000019E01 


2165 


SAU 100961 


5360 


SAUlc0044_orf_.83p 


12638 


S1M10000019E01 


2165 


SAU100962 


5361 


SAUlc0044_orf_84p 


12639 


S1M10000Q19E02 


2166 


SAU101624 


5497 


SAUlcOQ40_orf25p 


12429 


S1M10000019E07 


2167 


SAU1 02352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000019FOI 


2168 


SAU1 02241 


5617 


SAUlc0043_orf25p 


12539 


S1M10000019F05 


2169 


SAU101612 


5493 


SAUlc0044_orf_7p 


12637 


S1M10000019F05 


2169 


SAU202945 


5857 


SAU2c0394_.orf7p 


12868 


SIM 100000 19F06 


2170 


SAU101864 


5562 


SAUIc0044_orf_163p 


12572 


S1M10000019F08 


2171 


SAU101571 


5483 


SAUlc0044_.orf.210p 


12585 


S1MI0000019F09 


2172 


SAU1 00414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000019F11 


2173 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M1 000001 9G04 


2174 


SAU101793 


5534 


SAUIc0032_orfJ4p 


12218 


S1M10000019G07 


2175 


SAU1 00522 


5284 


SAU1 c0044_orf_249p 


12599 


S1M10000019G09 


2176 


SAU 100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000019G10 


2177 


SAU1 01235 


5400 


SAUIc0044_orf_llp 


12561 


S1M10000019G10 


2177 


SAU101236 


5401 


SAUlc0044_orfJ2p 


12564 


S1M10000019G11 


2178 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S 1 Ml 000001 9H05 


2179 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000019H05 


2179 


SAU101803 


5543 


SAUlc0032_orf23p 


12228 


SIM100OOO19H08 


2180 


SAU102449 


5674 


SAUlc0045__orf_22p 


12677 


SIM10000020A05 


2181 


SAU101868 


5565 


SAUlc0036j>rf23p 


12320 


S1M10000020A06 


2182 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000020A07 


2183 


SAU101567 


5481 


SAUlc0022_orf_10p 


12144 


S1M10000020A07 


2183 


SAU200030 


5772 


SAU2c0282_orf_3p 


12745 


S1M10000020AU 


2184 


SAU1 02437 


5670 


SAUlc0045_orf.33p 


12695 


S1M10000020A12 


2185 


SAU101907 


5574 


SAUlc0Q40_orf_79p 


12442 


S1MI0000020B02 


2186 


SAU100475 


5276 


SAUlc*)036_orf.61p 


12337 


S1M10000020B03 


2187 


SAU100059 


5224 


SAUlc0045_orfJ0p 


12652 


S1M10000020B05 


2188 


SAU301133 


5887 


SAU3cl311_orf_3p 


13087 



474 



WO 02/086097 



PCT/US02/03987 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

nor 
Protein Seq 
ID 


SIM10000020B06 


2189 


SAU100747 


5320 


SAUlc0044_orf 235p 


12597 


S1M1000G020B07 


2190 


SAU102433 


5668 


SAUlc0045__orf_37p 


12701 


S1M10000020B09 


2191 


SAUI0I371 


5435 


SAUlc0033_orf_7p 


12275 


S1M10000020B12 


2192 


SAU102143 


5607 


SAUlc0041_orfJ4p 


12458 


SIM10000020C09 


2193 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


S1M10000020C10 


2194 


SAU101799 


5539 


SAUlc0032_orfJ9p 


12223 


S1M10000020C10 


2194 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


SIM10000020C11 


2195 


SAU101452 


5455 


SAUlcO(M5_orf 247p 


12684 


SIM10O00020D03 


2196 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


S1M10000020D04 


2197 


SAU102481 


5685 


SAUlc0039_orf_99p 


12422 


S1M1OO00020D06 


2198 


SAU 102578 


5701 


SAUIc0039_orf_61p 


12411 


S1M10000020D07 


2199 


SAU100198 


5243 


SAUlc0009_orf_lp 


12120 


S1M10000020D08 


2200 


SAU100547 


5290 


SAUlc0032_orfJp 


12240 


S1M10000020D09 


2201 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000020D12 


2202 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000020E01 


2203 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


SIM10000020E03 


2204 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000020E04 


2205 


SAU101805 


5545 


SAUlc0032j>rf_24p 


12229 


S1M10000020E06 


2206 


SAU102162 


5609 


SAUlc004LorfL27p 


12462 


S1M10000020E08 


2207 


SAU1 01756 


,5524 


SAUlc0040_orf_82p 


12445 


S1M10000020E1I 


2208 


SAUI0I876 


5567 


SAUlc0025_orf_9p 


12169 


S1M10000020E12 


2209 


SAU200657 . 


5789 


#N/A 


#N/A 


S1M10000020F01 


2210 


SAU101592 


5490 


SAUlc0039_orfJ7p 


12406 


S1M10000020F05 


2211 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000020F06 


2212 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000020F06 


2212 


SAU101653 


5504 


SAUlc0042_orfJ24p 


12493 


S1M10000020F07 


2213 


SAU200731 


5793 


SAU2c0352_orf_2p 


12808 


S1M10000020F09 


2214 


SAU100U4 


5228 


SAUlc0043_orf225p 


12535 


S1M10000020F11 


2215 


SAU101663 


5506 


SAUlc0033_orfJ4p 


12261 


S1M10000020FU 


2215 


SAU101664 


5507 


SAUlc0033_orfJ5p 


12262 


S1M10000020F12 


2216 


SAU100745 


5319 


SAUlc0044_.orf.233p 


12596 


S1M10000020G01 


2217 


SAU1 02905 


5742 


SAUlc0033_orf45p 


12273 


S1M10000020G05 


2218 


SAU100114 


5228 


SAUlc0043_.orf.225p 


12535 


S1M10000020G07 


2219 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S1M10000020G08 


2220 


SAU101652 


5503 


SAU1c0042_orfJ23p 


12492 


S1M10000020G09 


2221 


SAU1 01652 


5503 


SAUlc0042__orf_123p 


12492 


S1M10000020G10 


2222 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000020GIO 


2222 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 . 


S1M10000020GU 


2223 


SAU101592 


5490 


SAU1 c0039_orf_37p 


12406 


S1M10000020G12 


2224 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000020H01 


2225 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000020H02 


2226 


SAU101754 


5523 


SAUlc0040_orfJ4p 


12446 


S1M10000020H04 


2227 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M1O000O20H06 


2228 


SAU101541 


5472 


SAUlc0037_orf_128p 


12344 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Protein Seq 
ID 


SIMI0000020H08 


2229 


SAU201558 


5823 


SAU2c0434_orf5p 


12954 


S1M10000020H10 

Im9 I X"X X VVwVrviiV* A* V 


2230 


SAU101754 


5523 


SAUIc0040_orfJ4p 


12446 


S1M10000020H1 1 


2231 


SAU100053 


5222 


SAUlc0020_orf_lp 


12143 


SI Ml 000002 1A04 


2232 


SAU200752 


5795 


SAU2c0354_orf_5p 


12809 


SI Ml 000002 1A04 


2232 


SAU3 00975 


5880 


SAU3cl240_orf_3p 


13075 


SI Ml 0000021 AOS 


2233 


SAU1 01408 


5445 


S AU 1 c003 5_orf93p 


12308 


S 1 M 1 000002 1 A06 

O 1 ATX 1 VW VW* * «»W 


2234 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000021A07 


2235 


SAU1 00496 


5279 


SAUlc0041_orf_83p 


12484 


S1M1 0000021 A07 i 

o x x™J- x wwvA x riv / 


2235 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


SIM 1 0000021 A08 


2236 


SAU101183 


5390 


SAUlc0035_orf_79p 


12304 


S1M10000021A09 


2237 


SAU 102933 


5744 


SAUlc0039_orf62p 


12412 


S1M10000021A09 


2237 


SAU201184 


5805 


SAU2c0351_orfJ9p 


12807 


S1M10000021A10 


2238 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


SI Ml 0000021 B05 


2239 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


SI Ml 0000021 BOS 


2239 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000021B06 


2240 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SI Ml 000002 1B07 


2241 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000021B10 


2242 


SAU101772 


5526 


SAUlc0037_orf34p 


12351 


S1M10000021C04 


2243 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


SI Ml 0000021 COS 


2244 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 


S1M10000021C07 

O J ATA 1 WVW*p 1 V^V / 


2245 


SAU202968 


5858 


SAU2c0407_orf2p 


12886 


SI Ml 0000021 C08 


2246 


SAU102575 


5700 


SAUlc0044_orf_283p 


12609 


S1M10000021C10 

1 ATX 1 VVUvV^ X w X V/ 


2247 


SAU101320 


5420 


SAUlc0015_orfJ6p 


12128 


S1M10000021CU 

O 1 ATA X l/VSVVw** 1 i 4 


2248 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M1G000021C12 

O 1 1 * A X v W V V*» 1 w 1 Xf 


2249 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 


S1M10000021D01 

ij J ATX J WWVA i AW X 


2250 


SAU 102503 


5691 


SAU1 c0045__orf_274p 


12690 


SI Ml 000002 1D03 


2251 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S 1 M 1 000002 1 D03 


2251 


SAU101286 


5413 


S AU1 c0034_orf_67p 


12292 


s i m i oooofi^ i nox 


2252 


SAU1 00858 


5341 


SAU 1 c003 8_orf_86p 


12401 


S 1 M 1 000002 1 D04 


2252 


SAU 100859 


5342 


SAUIc0038_orf_87p 


12402 


S1M1O0O0O21DO6 


2253 


SAU 100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000021D09 


2254 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000021D10 


2255 


SAU 1007 14 


5312 


SAUlc0044_orf_74p 


12635 


S1M10000021E01 


2256 


SAU101655 


5505 


SAUlc0042_orf_125p 


12494 


S1M10000021E02 


2257 


SAU 102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000021E02 


2257 


SAU 102201 


5612 


SAUlc0045_orf_169p 


12666 


S1M10000021E03 


2258 


SAU101857 


5560 


SAUlc0044_orf_156p 


12569 


S1M10000021E05 


2259 


SAU 101 777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000021E06 


2260 


SAU1 02663 


5727 


SAUlc0024_orf_2p 


12158 


S1M10000021E09 


2261 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000021E12 


2262 


SAU102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000021F02 


2263 


SAU1 02059 


5597 


SAUlc0034_orf_5Ip 


12286 


S1M10000021F04 


2264 


SAU100139 


5234 


SAUlc0032_prf_6p 


12255 


S1M10000021F04 


2264 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Gcnemarked gene 


full length 
ORF 

Prnfpin Spn 

ID 


S1M10000021F05 


2265 


SAU 102059 


5597 


SAUlc0034_prf.51p 


12286 


S1M10000021F06 


2266 


SAU101235 


5400 


SAUlc0044_orfJlp 


12561 


S1M10O0OO21FO7 


2267 


SAU101383 


5438 


SAUlc0022_orf_20p 


12147 


S1M10000021F09 


2268 


SAU102059 


5597 


SAUlcQ034_prf_51p 


12286 


S1M10000021F09 


2268 


SAU301465 H 


5896 


SAU3cl429_orf4p 


13121 


S1M10000021F11 


2269 


SAU101371 


5435 


SAUlc0033_orf7p 


12275 


S1MI0000021G01 


2270 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


S1M1O000O21GO3 


2271 


SAU301357 


5893 


SAU3cl394_orf2p 


13111 


S1M10000021GO8 


2272 


SAU100714 


5312 


SAUlc0044_orf_74p 


12635 


S1M10000021H04 


2273 


SAU100139 


5234 


SAUlc0032_orf.6p 


12255 


SIM10000021H04 


2273 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000021H05 


2274 


SAU300131 


5866 


SAU3c0560.orf_2p 


13034 


S1M10000021H07 


2275 


SAU101806 


5546 


SAUlc0032_orf_25p 


12230 


S1M10000021H08 


2276 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000021HU 


2277 


SAU! 01543 


5473 


SAUlc0037.orf.130p 


12346 


S1M10000022A02 


2278 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000022A02 


2278 


SAU301230 


5890 


SAU3cl347_orf_6p 


13092 


SIM10000022A03 


2279 


SAU201197 


5806 


SAU2c0429.orf_2p 


12938 


SIM1OO0OO22A05 


2280 


SAU10I807 


5547 


SAUlc0032.orf.26p 


12231 


S1M10000022A08 


2281 


SAU101365 


5432 


SAUlc0044.orf.112p 


12556 


S1M10000022A09 


2282 


SAU102939 


5747 


#N/A 


#N/A 


S1MI0000022A12 


2283 


SAUI0I868 


5565 


SAUIc0036.orf.23p 


12320 


S1M10000022B02 


2284 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000022B02 


2284 


SAU301230 


5890 


SAU3cl347_orf_6p 


13092 


S1M10000022B03 


2285 


SAU200468 


5781 


SAU2c0429.orf.19p 


12937 


S1M10000022B05 


2286 


SAU100920 


5354 


SAUlc0038.orf.75p 


12395 


S1M10000022B06 


2287 


SAU100714 


5312 


SAUIc0044_.orf.74p 


12635 


S1M10000022B08 


2288 


SAUI02292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000022B09 


2289 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000022B10 


2290 


SAU101546 


5475 


SAUlc0037.orf.133p 


12349 


SIM10000022B11 


2291 


SAU101726 


5515 


SAUlc00l6_orf_7p 


12134 


S1M10000022B12 


2292 


SAU101868 


5565 


SAUIc0036.orf.23p 


12320 


S1M10000022C02 


2293 


SAU102059 


5597 


SAUlc0034_.orf.51p 


12286 


S1M10000022C03 


2294 


SAU101791 


5532 


SAUlc0032.orf.12p 


12216 


S1M10000022C04 


2295 


SAU100714 


5312 


SAUlc0044_orf_74p 


12635 


S1M10000022C06 


2296 


SAU1 00246 


5247 


SAUlc0042.orf.130p 


12496 


S1M10000022C06 


2296 


SAU300998 


5881 


SAU3cl253.orf.3p 


13077 


S1M10000022C07 


2297 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


S1M10000022C08 


2298 


SAU1 00528 


5286 


SAUlc0042.orf.87p 


12507 


S1M10000022C08 


2298 


SAU103115 


5760 


SAUlc0042.orf.88p 


12508 


SIM10000022C11 


2299 


SAU102059 


5597 


SAUlc0034.orf_.51p 


12286 


S1M10000022D03 


2300 


SAU 101 805 


5545 


SAUlc0032.orf.24p 


12229 


S1M10000022D05 


2301 


SAU101777 


5527 


SAUlc0037.orf.39p 


12352 


S1M10000022D06 


2302 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000022D07 


2303 


SAU101543 


5473 


SAUlc0037_prf_130p 


12346 


S 1 M 1 0000022DO 8 


2304 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


^ 1 M 1 0000022D09 


2305 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 


<*iMinoooo?9ni i 

O 1 1V1 1 UV\J UUjC^U 1 1 


2306 


SAU101447 


5454 


SAUlc0045_orf 244p 


12683 


S1M10000022F01 


2307 


SAU200601 


5787 


#N/A 


#N/A 


<5 1 M 1 000 0 022F 03 


2308 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


<5 1 M 1 0000027F0S 


2309 


SAU301465 


5896 


SAU3cl429_orf4p 


13121 


1 M 1 0000022F09 


2310 


SAU101235 


5400 


SAUlc0044_orf_llp 


12561 


<5 1 M 1 0000022E09 

O 1 1V1 1 UUUvvm1jV7 


2310 


SAU101236 


5401 


SAUlc0044_orfJ2p 


12564 


S1M10000022F04 


2311 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S 1 M 1 0000022F06 


2312 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S 1 M 1 0000022F07 


2313 


SAU1021 17 


5603 


SAUlc0027_orf6p 


12181 


S1M10000022F08 


2314 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000022F11 


2315 


SAU10I592 


5490 


SAUlc0039_prf_37p 


12406 


S1M10000022G03 


2316 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000022G04 


2317 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1MI0000022G07 


2318 


SAU1004I4 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000022G08 


2319 


SAU1 00557 


5291 


SAUlc0044_prfJ32p 


12565 


S1MI0000022G12 


2320 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


SIM10000022H03 


2321 


SAU1 01006 


5367 


SAUlc0028_orf59p 


12190 


S 1 M 1 0000022H05 


2322 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


S 1 Ml 0000022H06 


2323 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


SlMI 0000022H07 


2324 


SAU 100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000022H08 


2325 


SAU 100887 


5350 


SAUlc00t8_orfJ5p 


12138 


<1 1 M 1 0000022H 1 1 


2326 


SAU101610 


5492 


SAUlc0044_orf_5p 


12629 


<3 1 M 1 0000023 AOS 


2327 


SAU301465 


5896 


SAU3cl429_orf4p 


13121 


*H Ml 0000023 A09 


2328 


SAU 1 01340 


5423 


SAUlc0038_orf_82p 


12400 


^1M10000023A11 


2329 


SAU 100547 


5290 


SAUlc0032j)rf_3p 


12240 


<51MI0000023AI2 


2330 


SAU10I651 


5502 


SAUlc0042j>rf_l22p 


12491 


o I IVI 1 UUUUUijn I £ 


2330 


SAU 10 1652 


5503 


SAU 1 c0042_orf_l23p 


12492 


^ i a>t 1 onono? 3R0 i 


2331 


SAU 1 00886 

aA V & WWW 


5349 


SAUlc0018_orf_l6p 


12139 


j IMIUWvvajDuj 


2332 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


q i m i nnnn 07 3R03 


2332 


SAU101653 


5504 


SAU 1 c0042_orf_ 1 24p 


12493 


S1M10000023B07 


2333 


SAU101857 


5560 


SAUlc0044_orfJ56p 


12569 


S1M10000023B08 


2334 


SAU100140 


5235 


SAUlc0032j>rf_7p 


12258 


S1M10000023B08 


2334 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000023B09 


2335 


SAU101340 


5423 


SAUlc0038_orf_82p 


12400 


S1M10000023B10 


2336 


SAU 102578 


5701 


SAUIc0039_orf_61p 


12411 


S1M10000023B11 


2337 


SAU102613 


5715 


SAUlc0041j>rf55p 


12475 


S1MI0000023B12 


2338 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000023B12 


2338 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000023C02 


2339 


SAU100140 


5235 


SAUlc0032.oif.7p 


12258 


S1M10000023C02 


2339 


SAU100141 


5236 


SAUic0032_orf_8p 


12259 


S1M10000023C10 


2340 


SAU102554 


5699 


SAUlc0045_orf_209p 


12673 
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Clone name 


Clone 
SeqSD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

PrnMn Con 

ID 


SIM10000023CI1 


2341 


SAU102352 


5650 


SAUlc0Q40_orfJ8p 


12434 


S1M10000023C12 


2342 


SAU 100077 


5226 


SAUlc0043_orf_178p 


12520 


S1M10000023D01 


2343 


SAU100964 


5363 


SAUlcOQ44_orf_86p 


12641 


S1M10000023D03 


2344 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


SIM10000023D04 


2345 


SAU102602 


5708 


SAUlcQ032_orf_5p 


12249 


S1M10000023D07 


2346 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 


S1M10000023D08 


2347 


SAU 1 00887 


5350 


SAUlc0018_orf_l5p 


12138 


S1M1OOOO023D09 


2348 


SAU 100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000023D10 


2349 


SAU100963 


5362 


SAUlc0044_orf_85p 


12640 


S1M10000023D12 


2350 


SAU 1 02292 


5638 


SAUlc003S_orfJ0p 


12368 


S1M10000023E01 


2351 


SAU101752 


5522 


SAUlc0040_orf85p 


12447 


SIM10000023E04 


2352 


SAU 102059 


5597 


SAUlc0034_.orf.51p 


12286 


S1M10000023E07 


2353 


SAU101543 


5473 


SAUIc0037_orf_130p 


12346 


S1M10000023E10 


2354 


SAU203293 


5862 


SAU2c0441_orf_21p 


12979 


SIM10000023E11 


2355 


SAU102292 


5638 


SAUlc0038_orfJ0p 


12368 


SIM10000023F04 


2356 


SAU101736 


5518 


SAUlc0043_orf_166p 


12519 


S1M10000023F04 


2356 


SAUI01737 


5519 


SAUlc0043_prf_165p 


12518 


S1MI0000023F07 


2357 


SAU1 00546 


5289 


SAUlc0032_orf_2p 


12235 


SIM10000023F08 


2358 


SAU102883 


5741 


SAUlc0045_prf38p 


12702 


S1M10000023F10 


2359 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000023F11 


2360 


SAU100617 


5300 


SAUlc0035_.orf.102p 


12295 


S1M10000023F12 


2361 


SAU 102352 


5650 


SAUk0040_.orf.38p 


12434 


S1M10000023G02 


2362 


SAU301465 


5896 


SAU3cl429_orfj»p 


13121 


S1M10000023G03 


2363 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S1M10000023 G06 


2364 


SAU100887 


5350 


SAUlc00l8_orfJ5p 


12138 


S1M10000023G07 


2365 


SAU301054 


5884 


#N/A 


#N/A 


S1M1O000O23GO8 


2366 


SAU100964 


5363 


SAUlc0044_.orf.86p 


12641 


S1M10000023G09 


2367 


SAU101968 


5581 


SAUtc0028_orf_43p 


12187 


SIM10000023G1I 


2368 


SAUI026I3 


5715 


SAUlc004i_orf_55p 


12475 


S1M10000023H02 


2369 


SAU101996 


5584 


SAUlc0040_.orf.99p 


12456 


S1M10000023H06 


2370 


SAU100158 


5238 


SAUlc0040_.orf_.80p 


12443 


S1M10O00O23H07 


2371 


SAU 100300 


5253 


SAUlc0040_.orf.90p 


12451 


SIM10O0OO23H09 


2372 


SAUI01340 


5423 


SAUlc0038_orf_82p 


12400 


S1M10000023H10 


2373 


SAU101365 


5432 


SAUlc0044_prfJl2p 


12556 


S1M10000024A02 


2374 


SAU101798 


5538 


SAUlc0032_prfJ8p 


12222 


S1M10000024A04 


2375 


SAU201571 


5824 


SAU2c0447_.orf_.17p 


12997 


S1M10000024A07 


2376 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000024A08 


2377 


SAU101231 


5399 


SAUlc0035_prf6p 


12303 


S1M10000024A11 


2378 


SAU103226 


5768 


SAUlc0045_orf_95p 


12713 


S1M10000024B05 


2379 


SAU102418 


5664 


SAUlc0030_orfJ8p 


12205 


S1M10000024B06 


2380 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000024B08 


2381 


SAU100601 


5296 


SAUlc0044_orfJ13p 


12616 | 


S1M10000024B09 


2382 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M1OOO0O24B1O 


2383 


SAU101265 


5407 


#N/A 


#N/A 
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Clone name | 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Generoarked gene 


full length 

ORF 
Protein Seq 
m 


O 1 1VL l UU UU UZH^/Ui 


2384 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


O I IVl IvIUUUUAHV^V** 




<!AUI01862 


5561 


SAU 1 c0044_orf_ 1 6 1 p 


12571 






SAUl 01039 

L5.TY U1V1 V J ✓ 


5373 


S AU 1 cO043_orf J 8 1 p 


12522 




2387 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


l3 1 1V1 1 U UUUVi*r JL/ U J 


2388 


SAU100714 


5312 


SAU 1 c0044_orf_J4p 


12635 


o 1 IVl 1 \)\)\J\jK)£SrU 1 V 


2389 


SAU 1001 40 


5235 


SAUlc0032_orf_7p 


12258 


qjmi AnnAfl74ni ft 


2389 


SAU100141 


5236 


SAUlc0032_orfJp 


12259 


0 1 IVl 1 UUUUUAn-Lr 1 1 


2390 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


O 1 iYl 1 UI/VV V^tCrV J 


2391 


SAU201571 


5824 


S AU2c0447_orf J 7p 


12997 




2392 


SAU10I800 


5540 


SAU 1 c0032_orf_20p 


12225 


o i IVl 1 \f\J\pJ\J^, t rCf\JJ 


2392 


SAU101801 


5541 


#N/A 


#N/A 


^ 1 M 1 0000024EQ6 

O 1 IV11 UUUUWtCvU 


2393 


SAU102418 


5664 


SAUlc0030_orfJ8p 


12205 


<;iMioonno74E07 


2394 


SAU1 01039 


5373 


SAUIc0043_orf_181p 


12522 


S 1 M 1 0D00024E08 


2395 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


<?1M10000024F02 


2396 


SAU101447 


5454 


SAUlc0045 - orf_244p 


12683 


<5 1 M 1 0000024F03 

O 1 IVA 1 UUUUUXtf UJ 


2397 


SAU 102992 


5752 


SAUlc0044_orf.60p 


12630 


<? 1 M 1 0000024F05 


2398 


SAU201197 


5806 


SAU2c0429 - .orf_2p 


12938 


S 1 M 1 0000024F08 


2399 


SAU101726 


5515 


SAUlc00l6_orf_7p 


12134 


S 1 M 1 0000024F 1 0 

O I IVl 1 UvvvUAtI 1 VI 


2400 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


^ 1 M 1 0000024G05 


2401 


SAU101800 


5540 


SAUlcO032_orf_20p 


12225 


^ 1 M 1 0000024G05 


2401 


SAU101801 


5541 


#N/A 


#N/A 


C.1M10000024G06 


2402 


SAU 1024 18 


5664 


SAUlc0030_orf_18p 


12205 


ci Ml 0000024G07 


2403 


SAU 1 02334 


5645 


SAUlc0045_orf_144p 


12658 


ci vf 1 O00O024G0 R 


2404 


SAU 1 01632 


5499 


SAUtc0039_orf3p 


12407 


O 1 IVl 1 UVUUVArHVJ 1 v 


2405 


SAU202176 


5846 


SAU2c0412_orf_3p 


12895 


C 1 Ul 1 fiflflfl A74G 1 9 


2406 


SAU100141 


5236 


SAUl c0032_orf_8p 


12259 


<? t M 1 OOft0024H02 

O 1 IVl 1 \J\j\J\/\J^t*tkl\J^ 


2407 


SAU701571 


5824 


SAU2c0447_orf_17p 


12997 


C 1 \J[ 1 nflftAfi74T-Tfi4 


7408 


SAUl 00770 


5324 


#N/A 


#N/A 


O I iVL 1 UUUUUZhlIV f 


74AQ 


SAU200725 


5792 


SAU2c0428 orf 20p 


12933 


c i mi nnnnn94iinR 
v> i ivi i vuuv/U-£*trwO 


2410 


cat 11 02002 


5587 


SAUU0040 orf 103p 


12425 


q t m 1 nnnnn24nn r 


2410 


SAU 102003 


5588 


SAU 1 c0040_orf_l 04p 


12426 


o 1 ivi l uuuuulj rvvjj 


741 1 


SAUl 01 247 


5405 


SAUl c0043_orf_136p 


12512 


O 1 1V11 \f\J\J\J\J Z>J t\\J O 


7417 


SAUl 02766 


5735 


#N/A 


#N/A 


SIM10000025A08 


2412 


SAU201236 


5808 


SAU2c0409 - orf_10p 


12891 


S1M10000025A08 


2412 


SAU300338 


5871 


j #N/A 


#N/A 


SIM 10000025 A09 


2413 


SAU102292 


5638 


SAUlc0038_orf_10p 


12368 


SIM10000025A10 


2414 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


S1M1O00O025A1O 


2414 


SAU200916 


5797 


SAU2c0373^orf_4p 


12838 


SIM10000025A10 


2414 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000025BOI 


2415 


SAU101655 


5505 


SAUlc0042_orf_125p 


12494 


S1M10000025B02 


2416 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M1O00OO25BO3 


2417 


SAU101385 


5439 


SAUlc0038_orfJ0p 


12385 


S1M10000025B05 


2418 


SAU 101 455 


5456 


SAUlc0045._orf.250p 


12686 


S1M10000025B05 


2418 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


fuU length 

ORF 
rruiein jeq 
ID 


S1M10000025B05 


2418 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000025B06 


2419 


SAU101545 


5474 


SAUU0037_orfJ32p 


12348 


S1M10000025B09 


2420 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000025B12 


2421 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


SIM10000025C01 


2422 


SAU102292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000025C03 


2423 


SAU100139 


5234 


SAUlc0032_orf6p 


12255 


S1M10000025C05 


2424 


SAU100139 


5234 


SAUld)032_prfjSp 


12255 


S1M10000025C09 


2425 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 | 


S1M10000025C09 


2425 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000025C10 


2426 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000025C11 


2427 


SAU102117 


5603 


SAUlcO027_orf_6p 


12181 I 


S1M10000025D01 


2428 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000025D03 


2429 


SAU101771 


5525 


SAUlc0037_orfJ3p 


12350 


S1M10000025D03 


2429 


SAU101772 


5526 


SAUlc0037_.orf.34p 


12351 


S1M10000025D04 


2430 


SAU100970 


5365 


SAUlctf043_orfJ97p 


12529 


S1M10000025D06 


2431 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


SIM1O000025D08 


2432 


SAU102598 


5705 


SAUlc0041_orf_43p 


12464 


SM100QQ025DQ8 


2432 


SAU102599 


5706 


SAUlc0041_orf_45p 


12466 


S1M10000025D08 


2432 


SAU103191 


5765 


SAUlc0041_orf_44p 


12465 


S1M10000025D09 


2433 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


S1M10000025D10 


2434 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000025D10 


2434 


SAU102201 


5612 


SAUlc0045_orf_169p 


12666 | 


S1M10000025E01 


2435 


SAU102117 


5603 


SAUlc0027_orfJp 


12181 


SlMt0000025B04 


2436 


SAU100389 


5266 


SAUlc0034_orfJ4p 


12279 


S1M10000025B09 


2437 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000025E11 


2438 


SAU102437 


5670 


SAU!c0045_orf_33p 


12695 


S1M10000025F03 


2439 


SAU102297 


5640 


SAUlcO045_orf_41p 


12704 


SIM1O000O25FO5 


2440 


SAU102200 


5611 


SAUlc0045_orf_l68p 


12665 


S1M10000025F05 


2440 


SAU102201 


5612 


SAUlc0045_orfJ69p 


12666 


S1M10000025F08 


2441 


SAU200685 


5790 


SAU2c0344_orf_9p 


12801 


SIM10000025F09 


2442 


SAU101907 


5574 


SAUlc0040j>rf_79p 


12442 


S1M10000025F10 


2443 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000025F12 


2444 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000025F12 


2444 


SAU102201 


5612 


SAUlc0045_orfJ69p 


12666 


S1M10000025G04 


2445 


SAU300617 


5874 


SAU3cl046_orf_2p 


13056 


S1M10000025G06 


2446 


SAU300617 


5874 


SAU3cl046_orf_2p 


13056 


S1M10000025G10 


2447 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000025H05 


2448 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000025H06 


2449 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M1OO00O25HO7 


2450 


SAU200752 


5795 


SAU2c0354_orf_5p 


12809 


S1M10000025H07 


2450 


SAU300975 


5880 


SAU3cl240_orf3p 


13075 


SIM10000025H10 


2451 


SAU100590 


5293 


SAUlc0013_prf5p 


12121 


SIM10000025HIO 


2451 


SAU301268 


5891 


SAU3cl364_orf_2p 


13102 


S1M10000026A02 


2452 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 
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Clone name 


Clone 
SeqED 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000026A04 


2453 


SAU102340 


5647 


SAUlc0045_orfJ49p 


12660 


SI Ml 0000026 A05 


2454 


SAU200934 


5799 


SAU2c0375_orf_9p 


12842 


S 1 M 1 0000026 A06 


2455 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S 1 M 1 0000026 A07 


2456 


SAU 100970 


5365 


SAUlc0043_orfJ97p 


12529 


1 M 1 00 00026 AO 8 


2457 


SAU 100266 


5250 


SAUlc0032_orf_75p 


12256 


S 1 M 1 0000026 A09 


2458 


SAU 1 02452 


5676 


SAUlc0045_orf_20p 


12674 


1 M 1 0000026A09 


2458 


SAU 102453 


5677 


SAUIc0045_orf_19p 


12669 


S1M10000026A10 


2459 


SAU100970 


5365 


SAUIc0043_orf_197p 


12529 


SIM 10000026 A 11 


2460 


SAU102259 


5624 


SAUIc0032_orf_55p 


12245 


SI Ml 0000026 Al I 


2460 


SAU102260 


5625 


SAUlc0032_orf_56p " 


12246 


SIM 10000026 A 1 1 


2460 


SAU102261 


5626 


SAUlc0032_orf_57p 


12247 


S1M10000026AU 


2460 


SAU300868 


5879 


#N/A 


#N/A 


S1M10000O26BO2 


2461 


SAU101907 


5574 


SAUic0040_.orf.79p 


12442 


S1M10000026B03 


2462 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000026B05 


2463 


SAU101546 


5475 


SAUlc0037_orfJ33p 


12349 


S1M10000026B06 


2464 


SAU101570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000026B07 


2465 


SAU101341 


5424 


SAUlc0044_orf38p 


12618 


S1M10000026B07 


2465 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


S1M10000026B10 


2466 


SAU101592 


5490 


SAUlc0039__orf_37p 


12406 


S1M10000026B11 


2467 


SAU101999 


5585 


SAUlc0040_orfJ01p 


12423 


S1M10000026B12 


2468 


SAU100970 


5365 


SAUIc0043_orf_197p 


12529 


S1M10000026COI 


2469 


SAU100266 


5250 


SAUlc0032_orf75p 


12256 


S1M10000026C06 


2470 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000026C07 


2471 


SAU101842 


5557 


SAUlc0042_orf_9p 


12510 


S1M10000026C08 


2472 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M1O0O0026C11 


2473 


SAU200657 


5789 


#N/A 


#N/A 


SIM1O0O0O26C12 


2474 


SAU101726 


5515 


SAUIc0016_orfJ7p 


12134 


S1M10000026D04 


2475 


SAU1 00658 


5303 


SAUlc0038_orf_59p 


12388 


S1M100O0O26D0S 


2476 


SAU101491 


5464 


SAUlc0025__orf_20p 


12165 


S1M10000026D06 


2477 


SAU100I39 


5234 


SAUlc0032_orf_6p 


12255 


S 1 M 1 0000026D07 


2478 


SAU101815 


5552 


SAUlc0032_orf33p 


12238 


S1M10000026D08 


2479 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10D00026D10 


2480 


SAU203296 


5863 


SAU2c0442_orfJ8p 


12983 


S1M10000026D12 


2481 


SAU 100546 


5289 


SAUlc0032_orf_2p 


12235 1 


S1M10000026E01 


2482 


SAU101543 


5473 


SAUlcO037_orf_130p 


12346 


S1M10000026E07 


2483 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000026E09 


2484 


SAU102001 


5586 


SAUlc0040_orfJ02p 


12424 


S1M10000026E09 


2484 


SAU102002 


j 5587 


SAUlc0040_orfJ03p 


12425 


S1M10000026E10 


2485 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000026EU 


2486 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000026E12 


2487 


SAU100964 


5363 


SAUlc0044_orfJ6p 


12641 


S1M10000026F01 


2488 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000026F03 


2489 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000026F03 


2489 


SAU102201 


5612 


SAUlc0045_orfJ69p 


12666 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

vjxvr 

Protein Seq 
ID 


S1M10000026F04 


2490 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M1O0O0O26F05 


2491 


SAU100139 


5234 


SAUlc0032_orf,6p 


12255 


S1M10000026F06 


2492 


SAU 100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000026F07 


2493 


SAU101869 


5566 


SAUlc0036_.orf.24p 


12321 


S1M10000026F08 


2494 


SAU101756 


5524 


SAUlc4040_orf82p 


12445 


S1M10000026F09 


2495 


SAU102939 


5747 


m/A 


m/A 


S1M10000026F10 


2496 


SAUI01869 


5566 


SAUlc0036_.orf.24p 


12321 


S1M10000026F11 


2497 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000026F12 


2498 


SAU100414 


5270 


SAUlc0022_.orf_.24p 


12148 


S1M10000026G01 


2499 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000026G03 


2500 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000026G04 


2501 


SAU1O0690 


5309 


#N/A 


#N/A 


S1M10000026G05 


2502 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000026G06 


2503 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000026G07 


2504 


SAU 100886 


5349 


SAUlc0018_orM6p 


12139 


S1M10000026G09 


2505 


SAU100542 


5288 


SAUlc0043_orf_210p 


12532 


S1M10000026G10 


2506 


SAU1006I3 


5299 


SAUlc0015_.orf_.14p 


12126 


S1M10000026G10 


2506 


SAU102812 


5736 


SAUlc0015_.orf_.15p 


12127 


S1MI0000026G12 


2507 


SAU101551 


5477 


SAUlc0043_orf_67p 


12550 


S1M10000026H01 


2508 


SAU101652 


5503 


SAUlc0042_.orf_.123p 


12492 


S1M10000026H02 


2509 


SAU102355 


5651 


SAUlc0040_orf_40p 


12435 


S1M10000026H03 


2510 


SAU101801 


5541 


m/A 


m/A 


S1MI0000026H04 


2511 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000026H04 


2511 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000026H04 


2511 


SAU301148 


5888 


m/A 


m/A 


S1M10000026H05 


2512 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000026H07 


2513 


SAU101806 


5546 


SAUIc0032_orf_25p 


12230 


S1M10000026H07 


2513 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000026H09 


2514 


SAU202174 


5845 


SAU2c0412„orf.3p 


12895 


S1M10000026H09 


2514 


SAU301148 


5888 


m/A 


m/A 


S1M10000026H10 


2515 


SAU1 02479 


5683 


SAUlc0039_orf_101p 


12405 


SIMI0000027A04 


2516 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000027A05 


2517 


SAU101805 


5545 


SAUtc0032_orf_24p 


12229 


S1M10000027A08 


2518 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


SIM10000027A11 


2519 


SAU 101 551 


5477 


SAUlc0043_.orf.67p 


12550 


S1M10000027B04 


2520 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000027B06 


2521 


SAU1 00275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000027B07 


2522 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000027B0S 


2523 


SAU101807 


5547 


SAUlc0032_.orf.26p 


12231 


S1M10000027B09 


2524 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1MI0000027B11 


2525 


SAU101265 


5407 


l #N/A : - 


#N/A 


S1M10000027C02 


2526 


SAU101327 


5421 


SAUlc0044_orf.296p 


12612 


S1M10000027C04 


2527 


SAU201236 


5808 


SAU2c0409_orf_.10p 


12891 


S1M10000027C05 


2528 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


olIVll UvUvUX / V^UO 


2529 


SAU1001 14 


5228 


SAU 1 c0043_otf 225p 


12535 


O 1 iVl I UUUvUZ / LA/o 


2530 


SAU101807 


5547 


SAUlc0032j>rf_26p 


12231 


o i m i wuuuz /^uy 


2531 


SAU101545 


5474 


S AU1 c0037_orfj 3 2p 


12348 




2532 




5503 


SAU1 c0042_orf_123p 


12492 


etui nnnnno 7no? 


2532 


SATJ101653 


5504 


SAUlc0042_orf_124p 


12493 


c 1 \k i nnnAno 7nrn 

o 1 Ml UVUUIM / JJUO 


2533 


c AT Jl 00300 


5253 


SAU 1 c0040_orf_90p 


12451 


O 1 IVl 1 UvUUUa IUMj 


2534 


SAIJ101554 


5478 


SAUlc0043_orf_70p 


12551 


a 1 IVl 1 uuuuu£ / uuo 


2535 


SA 1 1202708 


5849 


SAU2c0385_prfJp 


12855 


Q 1 Hif 1 rtfl flfl 07 7H0R 


2536 


SAT J 1 00714 


5312 


SAU I c0044_orf_74p 


12635 


q I \a i onoo no 7nno 


2537 


SAU203524 


5864 


SAU2c0435_orf_lp 


12957 


<;i mi 0000077m o 

o I IVl 1 VAJUUUX / 1 u 


2538 


SAU 102283 


5634 


SAUlc0006_orf_lp 


12119 




2539 


SAU 101996 


5584 


SAUlc0040_orf_99p 


12456 


q i mi ooooo77F05 


2540 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S 1 M I 0000027E05 


2540 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


ciMi noooo?7FOfi 


2541 


SAU 100690 


5309 


#N/A 


m/A 


S 1 M 1 Q000027E07 


2542 


SAU 100547 


5290 


SAUlc0032_orf_3p 


12240 


Qiiui O000027E08 


2543 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M100A0027E09 


2544 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000027E11 

O 11V1 1 VVVUU* / li 1 1 


2545 


SAU101551 


5477 


SAUlc0043_orf_67p 


12550 


S 1 M 1 0000027F01 


2546 


SAU 1 0303 8 


5757 


#N/A 


m/A 


S 1 M 1 0000027F02 
o l ivi i uvvvva / ruA 


2547 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


<2 1 M 1 0000077F05 


2548 


SAU1O0882 


5347 


SAUlc0038_orf_35p 


12374 


ooooo77Fnfi 


2549 


SAU 100690 


5309 


#N/A 


#N/A 


o i ivi i v uu / r uo 


2550 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


0 1 iVl J l/vUWA / P UJ* 


2551 


SAU100858 


5341 


SAUlc0038_orf_86p 


12401 


^ 1 Ml 0000027G03 

O 1 IVl 1 UUUW^ / vJUJ 


2552 


SAU 1 01 756 


5524 


SAUlc0040_orf_82p 


12445 


O 1 IVl 1 UUU wvji / vJU*r 


2553 


SAU 101 777 


5527 


SAUlc0037_orf_39p 


12352 




2554 


SAU 102526 


5692 


SAU 1 c0045__orf_299p 


12691 


<;i M1 000007700/; 

O IIVHUUvUvZ /VJUO 


2555 


SAU202708 

UA mVm / v U 


5849 


SAU2c0385_orf_lp 


12855 


<j i \4 1 nnnn/v)7f? 07 

O 1 IVl I / VJU / 


2556 


SAU 102265 


5629 


SAUlc0032_orf_61p 


12251 


c i K4 1 nnnnA77(^no 

0 1 IVl 1 UUUUU/ / KJW 


X J J 1 


SAU101807 


5547 


SAU 1 c0032_orf_26p 


12231 


c i wi t nA/inA77rsi i 

oIIVJ 1 UWUUZ /VJ] I 


7558 


SAU 10253 3 


5695 


#N/A 


#N/A 


olMl UUUUUz / U 1 1 


755R 


SAT Jl 02534 


5696 


#N/A 


#N/A 


SIMI0000027H02 


2559 


SAU1 02059 


5597 


SAUIc0034_orf.51p 


12286 


S1M10000027H04 


2560 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000027H05 


2561 


SAU1 02526 


5692 


SAUlc0045_orf_299p 


12691 


S1M10000027H06 


2562 


SAUI00690 


5309 


#N/A 


#N/A 


S1M10000027H07 


2563 


SAU1 00542 


5288 


SAUlc0043_orf_210p 


12532 


S1M10000027H08 


2564 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000027H09 


2565 


SAU101382 


5437 


SAUlc0022_orf_19p 


12146 


S1M1O000O27H10 


2566 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000027HU 


2567 


SAU1 02533 


5695 


#N/A 


#N/A 


S1M10000027H11 


2567 


SAU1 02534 


5696 


#N/A 


#N/A 


S1M10000028A02 


2568 


SAU101085 


5378 


SAUlc0034_orf_42p 


12284 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
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ID 


S1M10000028A02 


2568 


SAU101086 


5379 


SAUlc0034_orf43p 


12285 


S1M100O0O28AO4 


2569 


SAU101028 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000028A06 


2570 


SAU100478 


5277 


SAUlc0044_orf_265p 


12605 


S1M10000028A06 


2570 


SAU100996 


5366 


SAUlc0044_orf 266p 


12606 


S1M10000028A08 


2571 


SAU102054 


5596 


SAUlc0039_orf_74p 


12417 


S1M10000028B01 


2572 


SAU101085 


5378 


SAUlc0034_orM2p 


12284 


S1M10000028B01 


2572 


SAU101086 


5379 


SAUlc0034_orf_43p 


12285 


S1M10000028B02 


2573 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000028B02 


2573 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000028B03 


2574 


SAUI00887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M100O0O28B04 


2575 


SAU102764 


5734 


SAUlc0044_orf_56p 


12625 


S1M10000028B05 


2576 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000028B06 


2577 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000028B08 


2578 


SAU100158 


5238 


SAU1c0(W0_orfJ0p 


12443 


S1M10000028B09 


2579 


SAU100158 


5238 


SAUlcO040_orf_80p 


12443 


S1M10000028C02 


2580 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


S1M10000028C04 


2581 


SAU101381 


5436 


SAUlc0022_orf_18p 


12145 


S1M10000028C05 


2582 


SAUI00313 


5259 


SAUlc0045_.oif.153p 


12661 


S1MI0000028C05 


2582 


SAU100359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000028CX)5 


2582 


SAU200297 


5778 


SAU2c0274_orf2p 


12739 


S1M10000028C06 


2583 


SAU1 03226 


5768 


SAUlc0045_orf_95p 


12713 


S1M10000028C08 


2584 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000028D03 


2585 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


S1M10000028D04 


2586 


SAU101381 


5436 


SAUlc0022_orfJ8p 


12145 


S1M1000OO28D06 


2587 


SAU200006 


5770 


SAU2c0157_orf_Ip 


12723 


S1M10000028D07 


2588 


SAU101271 


5411 


SAUlc0037_.orf.90p 


12366 


S1M10000028D08 


2589 


SAU1 00858 


5341 


SAUlc0038_orfJ6p 


12401 


S1M10000028D09 


2590 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000028EOI 


2591 . 


SAU100062 


5225 


SAUlc0035_orf98p 


12309 


S1M10000028E01 


2591 


SAU100231 


5245 


#N/A 


#N/A 


S1M10000028E03 


2592 


SAU1 00770 


5324 


#N/A 


#N/A 


S1M10000028E08 


2593 


SAU101865 


5563 


SAUlc0036_orf20p 


12318 


S1M10000028F01 


2594 


SAU101085 


5378 


SAUlc0034_orf42p 


12284 


S1M10000028FOL 


2594 


SAU1 01086 


5379 


SAUlc0034_orf_43p 


12285 


S1M10000028F03 


2595 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000028F04 


2596 


SAU100301 


5254 


SAUlc0<M0_orf_9lp 


12452 I 


S1M10O0OO28FO4 


2596 


SAU1 00302 


5255 


SAUlc0040_.orf.92p 


12453 


SIM10000028F05 


2597 


SAU100301 


5254 


SAUlc0040_orf9lp 


12452 


SIM10000028F05 


2597 


SAU100302 


5255 


SAUlc0040_orf92p 


12453 


S1M10000028F06 


2598 


SAU1 00432 


5271 


SAUlc0040_orfJ8p 


12450 


S1M10000028F06 


2598 


SAU202756 


5852 


SAU2c0470_orf_lp 


13027 


S1M10000028F07 


2599 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S1M10000028G01 


2600 


SAU102554 


5699 


SAUlc0045_.orf_.209p 


12673 


S1M10000028G02 


2601 


SAU201236 


5808 


SAU2c0409_orf_10p 


12891 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000028G02 


260] 


SAU300338 


5871 


#N/A 


#N/A 


S1M10000028G03 


2602 


SAU101231 


5399 


SAUlc0035_orf_6p 


12303 


S1MI0000028G04 


2603 


SAU200916 


5797 


SAU2c0373_orf4p 


12838 


S1M10000028G04 


2603 


SAU301620 


5899 


SAU3c1478_orf2p 


13140 


S1M1O000028GO5 


2604 


SAU100690 


j 5309 


#N/A 


#N/A 


SIM10000028G06 


2605 


SAUI01865 


5563 


SAUlc0036_orf20p 


12318 


S1M10000028G08 


2606 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M1O000028GO8 


2606 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


S1M1O000O28HO3 


2607 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


SIM1O000028HO4 


2608 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000028H05 


2609 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1MIO000029AO2 


2610 


SAU 100887 


5350 


SAUlc0018_orf_l5p 


12138 


S1M10000029A04 


26U 


SAU100489 


5278 


SAUlc0044j>rfJ33p 


12566 


S1M10000029A04 


2611 


SAU100557 


5291 


SAUlc0044_orf_l32p 


12565 


S1M10000029A09 


2612 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000029A10 


2613 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000029A11 


2614 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000029A12 


2615 


SAU 100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000029B02 


2616 


SAU200928 


5798 


SAU2c0365_orfJp 


12815 


SIM10000029B03 


2617 


SAU201225 


5807 


SAU2c0412_orf_5p 


12896 


SIM10000029B04 


2618 


SAU201621 


5828 


SAU2c0437_orf_4p 


12966 


S1M10000029B05 


2619 


SAU100355 


5263 


SAUlc0023_orf_6p 


12155 


S1M10000029B06 


2620 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000029B08 


2621 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000029B10 


2622 


SAU101891 


5571 


SAUlc0034_orf30p 


12281 


S1M10000029C02 


2623 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 


S1M10000029C03 


2624 


SAU10069O 


5309 


#N/A 


#N/A 


S1M10000029C05 


2625 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000029C07 t 


2626 


SAU 102222 


5613 


SAUlc0043_orfJ2p 


12511 


S1M10000029C09 


2627 


SAU10I495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000029C10 


2628 


SAU101995 


5583 


SAUlc0040_orf_98p 


12455 


S1M10000029C12 


2629 


SAU 100859 


5342 


SAUlc0038_orfJ7p 


12402 


S1M10000029D02 


2630 


SAU101400 


5444 


SAUlc0036_orf35p 


12326 


S1M10000029D05 


2631 


SAU100887 j 


5350 


SAUlc0018_orfJ5p 


12138 


S1M10000029D09 


2632 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000029D10 


2633 


SAU10189I 


5571 


SAUlc0034_orf_30p 


12281 


S1M10000029D12 


2634 


SAU1 00056 


5223 


SAUlc0044 - orf.l76p 


12577 


S1M10000029E02 


2635 


SAU101400 


5444 


SAUlc0036_orf35p 


12326 


S1M10O0O029EO5 


2636 


SAU 100522 


5284 


SAUlcQ044_orf249p 


12599 


S1M10000029EIO 


2637 


SAU101271 


5411 


SAUlc0037_.orf.90p 


12366 


S1M10000029E11 


2638 


SAU101271 I 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000029F01 


2639 


SAU10I803 


'5543 


SAUlc0032_orf_23p 


12228 


S1M10000029F01 


2639 


SAU101804 


5544 


#N/A 


#N/A 


S1M10000029F02 


2640 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 
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Close name 


Clone 
SeqID 


PatfaoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000029F02 


2640 


SAU101286 | 


5413 


SAUlc0034_orfJ7 P | 


12292 


S1M10000029F04 


2641 


SAU1 02639 


5724 


#N/A 


SN/A 


S1M10000029F09 


2642 


SAU100793 | 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000029F09 


2642 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000029F10 


2643 


SAU102621 


5719 


SAUlc0041_orf_63p 


12480 


S1MI0000029F11 


2644 


SAU1 02883 


5741 


SAUlc0045_prf_38p 


12702 


S1M10O00029F12 


2645 


SAU 102603 


5709 


SAUlc004l_orf_48p 


12469 


S1M10000029F12 


2645 


SAU1 02609 


5713 


SAUlc004l_orf_52p 


12473 


S1M10000029G01 


2646 


SAU101752 


5522 


SAUlc0<MOj3if_85p 


12447 


S1M10000029G02 


2647 


SAU101622 


5496 


SAUlc0040_orf_27p 


12430 


S1M10000029G03 


2648 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000029G05 


2649 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000029G07 


2650 


SAU101622 


5496 


SAUlc0040_orf_27p 


12430 


S1M10000029G08 


2651 


SAU101365 


5432 


SAUlc0044_orf_U2p 


12556 


S1M10000029G12 


2652 


SAU101270 


5410 


SAUtc0037_orf_89p 


12365 


S1M10000029H01 


2653 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000029H05 


2654 


SAU102613 


5715 


SAUlc0041_orf55p 


12475 


S1M10000029H06 


2655 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000029H08 


2656 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000029H09 


2657 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000029H10 


2658 


SAU101271 


5411 


SAUlc0037^orf_90p 


12366 


S1M10000030A02 


2659 


SAU101543 


5473 


SAUlc0037j>rfJ30p 


12346 


S1M100OOO3OAO5 


2660 


SAU10149I 


5434 


SAUlc0025_orf_20p 


12165 


S1M100O0O3OA09 


2661 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


SIM10000030A10 


2662 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000030A10 


2662 


SAU202882 


5855 


SAU2c0381_prf_3p 


12848 


S1M10000030A1I 


2663 


SAU1 00414 


5270 


SAUlc0022_orf_24p 


12148 


S1M100OO030BO2 


2664 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


SlMt00O0O3OBO5 


2665 


SAU1 00275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000O30BO7 


2666 


SAU101180 


5389 


SAUlc0045_orf_126p 


12656 


S1M10000030B09 


2667 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000O30CO2 


2668 


SAU1 02531 


5694 


SAUlc0045_orfJ86p 


12667 


S1M10000030C03 


2669 


SAU 102629 


5720 


SAUtc0041_prf_71p 


12481 


S1M10000030C04 


2670 


SAU101999 


5585 


SAUIc0040_prf_10Ip 


12423 


S1M10000030C05 


267! 


SAU101999 


5585 


SAUIc0040_orf_101p 


12423 


S1M1O0OOO3OC08 


2672 


SAU10U75 


5388 


SAUlc0031_orf_lp 


12213 


S1MI0000030C09 


2673 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM10000030C10 


2674 


SAU301592 


5898 


SAU3cl467_.orf.2p 


13137 


S1M10000030C12 


2675 


SAU 100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M10000030C12 


2675 


SAU100962 


5361 


SAUlcO044_orf_84p 


12639 


S1M1OO0OO30D01 


2676 


SAU101495 


5467 


SAUlc0037_orL65p 


12360 


S1M10000030D02 


2677 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000030D03 


2678 


SAU 1 00731 


5313 


SAUlc0044_orf_252p 


12601 


S1M1OO0OO3ODO5 


2679 


SAU 1 02222 


5613 


SAUlc0043_orf_12p 


12511 
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Clone name 

i 


Clone 
SeqID 

* 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genenwrked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000030D06. 


2680 


SAU102392 


5658 


SAUlc0033_orf_40p 


12270 


S1M10000030D06 


2680 


SAU201541 


5822 


SAU2c0431_orfJ4p 


12942 


S1M100O0030D07 


2681 


SAU102392 


5658 


SAUlc0033_orf40p 


12270 


S1M10000030D07 ,f ^ 


2681 


SAU201541 


5822 


SAU2c0431_orfj4p 


12942 


S1M10000030D09 \ 


2682 


SAUI01271 


5411 


SAUlc0037_orf90p 


12366 


SI Ml 00000301^10 / 


2683 


SAU100313 


5259 


SAUlc0045_orf_153p 


12661 


S1M10000030D10,/ 


2683 


SAU 100359 


5264 


SAUlc0032_orf35p 


12239 


S1M100O0030D11 


2684 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000030E02 


2685 


SAU100731 


5313 


SAUlc0044_orf_252p 


12601 


S1M10000030E06 


2686 


SAU102909 


5743 


SAUlc0036_orfJ6p 


12315 


S1M10000030E07 


2687 


SAU102939 


5747 


m/A 


#N/A 


S1M10000030EI1 


2688 


SAU101790 


5531 


SAUlc0032_orf_llp 


12215 


S1M10000030E12 


2689 


SAU100300 


5253 


SAUlcO040_orf_90p 


12451 


S1M10000030F01 


2690 


SAU100731 


5313 


SAUlc0044_orf_252p 


12601 


S1M10000030F07 


2691 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000030F08 


2692 


SAUJ01800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000030F08 


2692 


SAU101801 | 


5541 


#N/A 


#N/A 


S1M100O0030F09 


2693 


SAU101266 


5408 


SAUlc0042_orfJ17p 


12490 


SIM10000030F10 


2694 


SAU102453 


5677 


SAUlcO045j>rf_19p 


12669 


S1M10000030G03 


2695 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


S1M10000030G05 


2696 


SAU102246 


5619 


SAUlcO043_orf_30p 


12542 


S1M10000O30GO5 


2696 


SAU102247 


5620 


SAUlc0043_orf_31p 


12543 


S1M10000030G07 


2697 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000030G08 


2698 


SAU100546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10000030G09 


2699 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000030G10 


2700 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


S1M10000030G11 


2701 


SAU101529 


5471 


SAUlc0043_orf39p 


12544 


S1M10000030G12 


2702 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000030H01 


2703 


SAU200928 


5798 


SAU2c0365_orfJp 


12815 


S1M10000030H02 


2704 


SAU200392 


5780 


SAU2c0298_orf_3p 


12755 


S1M10000030H03 


2705 


SAU102162 


5609 


SAUlc004Lorf_27p 


12462 


S1M10000030H05 


2706 


SAU102380 


5654 


SAUlc0033_orf_29p 


12265 


S1M10000030H07 


2707 


SAU100123 


5230 


SAUlc0043__orfJ89p 


12526 


S1M10000030HO7 


2707 


SAU102001 


5586 


SAUlc0040_orfJ02p 


12424 


S1M10000030H07 


2707 


SAU103159 


5762 


SAUlc0045,orf_204p 


12670 


S1M10000030H07 


2707 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


S1M10000030H09 


2708 


SAU1 00964 


5363 


SAUlc0044__orf J6p 


12641 


S1MI 000003 1A03 


2709 


SAU1 00546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10000031A08 


2710 


SAU101641 


5501 


SAUlc0029_orf_12p 


12193 


S1M10000031A10 


2711 


SAU102242 


5618 


SAUlc0043_orf_26p 


12540 


S1M10000031B01 


2712 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000031B02 


2713 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000031B04 


2714 


SAU200928 


5798 


SAU2c0365j>rf_5p 


12815 


S1M10000031BU 


2715 


SAU101262 


5406 


SAUlc0042_orM13p 


12468 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

Protein Seq 
ID 


S1M10000031B12 


2716 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000031C04 


2717 


SAU1 00062 


5225 


SAUlc0035_orf_98p 


12309 


SI Ml 000003 1C04 


2717 


SAU1 00231 


5245 


#N/A 


#N/A 


S1M10000031C07 


2718 


SAU1 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M1O000O31C09 


2719 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000031C11 


2720 


SAU 102935 


5745 


#N/A 


#N/A 


SIM10000031D06 


2721 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000031D07 


2722 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000031D08 


2723 


SAU101891 


5571 


SAUlc0034_orf_30p 


12281 


S1M10000031D09 


2724 


SAU 102453 


5677 


SAUlc0045_orf_19p 


12669 


SIM10000031E02 


2725 


SAU101350 


5429 


SAUlc0042_orf_109p 


12487 


SIM10000031E03 


2726 


SAU1 01267 


5409 


SAUlc0037__orf_86p 


12364 


SIM10000031E03 


2726 


SAU300719 


5876 


SAU3cll08_orf_3p 


13059 


S1M10000031E04 


2727 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM1OOOO031EO7 


2728 


SAU 102449 


5674 


SAU 1 c0045_orf_22p 


12677 


SI Ml 000003 1E08 


2729 


SAU 1001 5 8 


5238 


SAUlc0040 - orf_80p 


12443 


S1M10000031E10 


2730 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000031E12 


2731 


SAU1 01400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000031F02 


2732 


SAU101800 


5540 


SAUlc0032_orf20p 


12225 


S1M10000031F02 


2732 


SAU101801 


5541 


#N/A 


m/A 


S1M10000031F03 


2733 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


SIM10000031F04 


2734 


SAU101571 


5483 


SAUlcO044_orf_210p 


12585 


S1M10000031F04 


2734 


SAU101572 


5484 


SAUlcOQ44_orf_2Up 


12586 


S1M10000031F05 


2735 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 | 


S1M10000031F08 


2736 


SAU101869 


5566 


SAUlc0036j>rf_24p 


12321 


S1M10000D3JF10 


2737 


SAUI 02593 


5704 


SAUlc0041_orf_39p 


12463 


S1M10000031F11 


2738 


SAUl 02469 


5679 


SAUlc0026_orf_25p 


12172 


SIM10000031F12 


2739 


SAU 102593 


5704 


SAUlc0041_prf_39p 


12463 


S1M1 000003 1G02 


2740 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


SIM10000031G03 


2741 


SAU101679 


5509 


SAUlc0044_orf_222p 


12593 


S1M10000031G04 


2742 


SAUl 03 198 


5766 


#N/A 


#N/A 


SI Ml 000003 1G06 


2743 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 ! 


S1M10000031G09 


2744 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 1 


S1M10000031G10 


2745 


SAU 100077 


5226 


SAUlc0043_orfJ78p 


12520 


S1M10000031G11 


2746 


SAU100118 


5229 


SAUlc0015_orf_13p 


12125 


S1M10000031H01 


2747 


SAU103144 


5761 


SAUlc0045__orfJ5p 


12663 


S1M10000031H02 


2748 


SAU100886 


5349 


SAUIc0018j)rfJ6p 


12139 


S1M10000031H06 


2749 


SAUl 00690 


5309 


#N/A 


#N/A 


S1M10000031H09 


2750 


SAU201743 


5831 


#N/A 


#N/A 


S1M10000031H11 


2751 


SAU 100077 


5226 


SAUlc0043_orf_178p 


12520 


S1M10000032A03 


2752 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000032A05 


2753 


SAUl 00275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000032A06 


2754 


SAUl 006 10 


5298 


SAUlc0034_orf_71p 


12294 


S1M10000032A07 


2755 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
rn 


S1M10000032A08 


2756 


SAU 1 02 142 


5606 


SAUlc0041_orM3p 


12457 


S1M10000032A08 


2756 


SAU102143 


5607 


SAUlc0041_orf_14p 


12458 


S1M10000032A10 


2757 


SAU101777 


5527 


SAUlc0037j>rf39p 


12352 


S1M10000032B01 


2758 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000032B05 


2759 


SAU102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M10000032B05 


2759 


SAU 102944 


5749 


SAU I c004 l_orf_47p 


12468 


S1M10000032B07 


2760 


SAU100157 


5237 


SAUl c0040_orf_81p 


12444 


S1M10000032B08 


2761 


SAU100175 


5240 


SAUl c0044_orf_204p 


12582 


S1M10000032B11 


2762 


SAU 100944 


5357 


SAUlc0042_oif5p 


12505 


SIM10000032B12 


2763 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000032C01 


2764 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000032C03 


2765 


SAU1 02241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000032C04 


2766 


SAUl 02241 


5617 


SAUlc0043_orf.25p 


12539 


S1M10000032C05 


2767 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000032C09 


2768 


SAU101907 


5574 


SAUIc0040_orf_79p 


12442 


S1M10000032C10 


2769 


SAU201615 / 


5826 


SAU2c0440_orfJ0p 


12972 


SIM10000032C11 


2770 


SAU102863 


5737 


#N/A 


#N/A 


S1M10000032C12 


2771 


SAU102863 


5737 


#N/A 


#N/A 


S1M10000032D03 


2772 


SAU100613 


5299 


SAUlc0015_orf_14p 


12126 


S1M10000032D06 


2773 


SAU101652 


5503 


SAUlc0042_.orf.123p 


12492 


S1M10000032D07 


2774 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000032D09 


2775 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000032D09 


2775 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


S1M100O0O32D09 I 


2775 


SAU101576 


5488 


SAUld)044_orf_l05p 


12554 ! 


S1M10000032D11 


2776 


SAUl 00128 


5231 


#N/A 


#N/A 


S1M10000032D11 


2776 


SAU101549 


5476 


SAUlc0043_orf64p 


12549 


S1MI0000032D11 


2776 


SAU101576 ; 


5488 


SAUlc0044j>rfJ05p 


12554 


S1M10000032E02 


2777 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M1OOO0O32E03 


2778 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000032E04 


2779 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000032E06 


2780 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 


S1M10000032E08 


2781 


SAU102281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000032E09 


2782 


SAU100521 


5283 


SAU 1 c0044_j>rf_250p 


12600 


S1M100OOO32E10 


2783 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000032E11 


2784 


SAU101592 


5490 


SAUlc0039_orf37p 


12406 


S1M10000032E12 


2785 


SAU101999 


5585 


SAUIc0040_orfJ01p 


12423 


S1M10000032F01 


2786 


SAUl 02001 


5586 


SAUIc0040_orf_l02p 


12424 


S1M1O0O0032FO1 


2786 


SAUl 02002 


5587 


SAUlc0040_orf_l03p 


12425 


S1M10000032F04 


2787 


SAUl 01 271 


5411 


SAUlcOD37_orf_90p 


12366 


S1M10000032F05 


2788 


SAU101339 


5422 


SAUlc0038_orf81p 


12399 


S1M10000032F10 


2789 


SAUl 02585 


5703 


SAUlc0044_orf_289p 


12611 


S1M10000032F10 


2789 


SAU201773 


5834 


SAU2c0446 oif_4p 


12996 


S1M10000032F11 


2790 


SAUl 011 89 


5392 


SAUlc0033_orf_25p 


12264 


S1M10000032F12 


2791 


SAU100964 


5363 


SAUlc0044_orfJ6p 


12641 
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Clooc name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 

- 


full length 

ORF 
Protein Seo 
ID 


SIM10000032G02 


2792 


SAU100710 


5311 


SAUlc0043_orf_54p 


12546 


S1M10000032G02 


2792 


SAU200628 


5788 


SAU2c0334_orf_4p 


12790 


S1M10000032G03 


2793 


SAU100813 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000032G04 


2794 


SAU101904 


5573 


SAUlc0044_orf36p 


12617 


S1M10OO0O32GO6 


2795 


SAU101509 


5469 


SAUlc0039_orf_81p 


12418 


S1M100O0O32GO8 


2796 


SAU101752 


5522 


SAUlcO040 orf_85p 


12447 


S1M10000032G10 


2797 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000032G12 


2798 


SAU101084 


5377 


SAUlc0034_orf_41p 


12283 


S1M10000032H01 


2799 


SAU101445 


5452 


SAUlc0038_orf47p 


12382 


S1M10OO0032HO1 


2799 


SAU101446 


5453 


SAUlc0038_orf_48p 


12383 


S1M10000032H04 


2800 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000032H07 


2801 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


S1M10000032H07 


2801 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000032HD9 


2802 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000032H11 


2803 


SAU202174 


5845 


SAU2c04l2_orf_3p 


12895 


S1M10000032HH 


2803 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000033A02 


2804 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000033A02 


2804 


SAU301080 


5885 


SAU3cl287_orfJp 


13083 


S1M10000033A07 


2805 


SAU200949 


5800 


SAU2c0380_orf_llp 


12846 


S1M1O000O33AOS 


2806 


SAU10I231 


5399 


SAUlcO035_orf_6p 


12303 


S1M10000O33A1O 


2807 


SAU202039 


5843 


SAU2c0452_orf20p 


13009 


S1MIO000O33BO2 


2808 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1MI0000033B07 


2809 


SAU102044 


5593 


SAUlc0039_orf_65p 


12414 


S1M1O000O33BO8 


2810 


SAU101868 


5565 


SAUtc0036_orf_23p 


12320 


S1M1O0OOO33B11 


2811 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000033B11 


2811 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1MI0000033B12 


2812 


SAU101104 


5382 


SAUlc0029j5rf_20p 


12195 


S1M10000033B12 


2812 


SAU103010 


5753 


SAUlc0029_orfJ9p 


12194 


S1M10000033C04 


2813 


SAU 102933 


5744 


SAUlc0039_orf_62p 


12412 


S1M10000033D02 


2814 


SAU1 02333 


5644 


SAUlc0045_orf_143p 


12657 


S1M10000033D03 


2815 


SAU101752 


5522 


SAUlc0040j>rf_85p 


12447 


S1M1O0O0033D04 


2816 


SAU1 00745 


5319 


SAUlc0044_orf_233p 


12596 


SIMI0000033D05 


2817 


SAU10030I 


5254 


SAUlc0<M0_orf_9Ip 


12452 


S1M10000033D06 


2818 


SAU102113 


5601 


SAUlc0027_orf_2p 


12178 


SIMIOOO0033D1O 


2819 


SAU100813 


5334 


SAUlc0036_orf29p 


12322 


S1M10000033D12 


2820 


SAU101360 


5431 


SAUlc0044_orfJ09p 


12555 


S1M10000033E04 


2821 


SAU102318 


5643 


SAUlc0045_orf60p 


12707 


S1M10000033E10 


2822 


SAU100162 


5239 


SAUlc0044_orf_206p 


12583 


S1M10000033E12 


2823 


SAU1 00770 


5324 


m/A 


#N/A 


S1M10000033F02 


2824 


SAU101724 


5514 


SAUlc0016j>rf9p 


12136 


S1M1OO00033FO3 


2825 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000033F06 


2826 


SAU 102449 


5674 


SAUlcO045_orf_22p 


12677 


S1M10000033F07 


2827 


SAU102044 


5593 


SAUlc0039_orf_65p 


12414 ; 


S1M10000033F09 


2828 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fuU length 

ORF 
Protein Seq 
ID 


SIM10000033FI1 


2829 


SAU1 00689 


5308 


SAUlc0036_orf_2p 


! 12323 


S1M10000033G05 


2830 


SAU101904 


5573 


SAU1c0044_orf_36p 


12617 


S1M1O000O33GO7 


2831 


SAU101824 


5554 


SAUlc0038_orf_26p 


12371 


S1M10000033G09 


2832 


SAU1 02380 


5654 


SAUIc0033_orf_29p 


12265 


S1M10000033G10 


2833 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000033G10 


2833 


SAU301433 


5895 


SAU3cl420_orf2p 


13118 


SIM10000033G11 


2834 


SAU101968 


5581 


SAUlc0028_orf_43p 


12187 


SIM10000033G12 


2835 


SAU1 00300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000033H0I 


2836 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000033H02 


2837 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M100O0O33H03 


2838 


SAU101833 


5555 


SAUlc0038_orf_34p 


12373 


S1M10000033H07 


2839 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S1M10000O33H08 


2840 


SAU101175 


5388 


SAUlc0031_orfJp 


122)3 


S1M10000033H09 


2841 


SAU100710 


5311 


SAUlc0043_orf_54p 


12546 


S1M1O0O0O33H10 


2842 


SAU100690 


5309 


#N/A 


m/A 


S1M1O000O33H11 


2843 


SAU1 02453 


5677 


SAUlc0045_orfJ9p 


12669 


S1M10000034A02 


2844 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


S1M10000034A03 


2845 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000034A04 


2846 


SAU1 02578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000034A05 


2847 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000034A08 


2848 


SAU1 01020 


5368 


SAUlc0045_orf_86p 


12710 


S1M10000034A09 


2849 


SAUl 00773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000034AII 


2850 


SAU1 02389 


5656 


SAUlc0033_orf_36p 


12268 


S1M10000034AI2 


2851 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000034B03 


2852 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000034B05 


2853 


SAU101630 


5498 


SAUlc0039_orf_4p 


12410 


S1M10000034B06 


2854 


SAU102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M1000OO34B06 


2854 


SAU102944 


5749 


SAUlc0041_orf_47p 


12468 


S1M10000034B07 


2855 


SAU100077 


5226 


SAUlc0043_orfJ78p 


12520 


S1M10000034B08 


2856 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


SIM10000034B09 


2857 


SAU101909 


5575 


SAUlc0040_orf_77p 


12441 


S1M10000034B10 


2858 


SAU101882 


5569 


SAUlc0025_.orf.15p 


12163 


S1MI0000034B12 


2859 


SAU200593 


5786 


SAU2c0327_orfJp 


12784 


S1MI0000034C02 


2860 


SAU100557 


5291 


SAUlc0044_orfJ32p 


12565 


S1M1O00OO34C06 


2861 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000034C07 


2862 


SAU101343 


5425 


SAUlc0044_orf_40p 


12619 


S1M10000034C09 


2863 


SAU102281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000034C12 


2864 


SAU100859 


5342 


SAUlc0038_orf_87p 


12402 


S1M10000034D01 


2865 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M1OOOOO34D05 


2866 


SAUI01907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000034D06 


2867 


SAU200157 


5776 


#N/A 


UWA 


S1M10000034D07 


2868 


SAU100745 


5319 


SAUlc0044_orf_233p 


12596 


S1M1O0OOO34D08 


2869 


SAUl 02284 


5635 


SAUlc0038_orf_5p 


12389 


SIM10000034D08 


2869 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 
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Clone name 


Clone 
SeqED 


PatboSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


full length 

UKr 

Protein Seq 

n> 


S1MI00Q0034D10 


2870 


SAU102474 


5681 


SAUlc0026_orf_31p 


12174 


S1M10000034D11 


2871 


SAU101881 


5568 


SAUlc0025_orfJ4p 


12162 


S1M10000034D12 


2872 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000034E01 


2873 


SAU102433 


5668 


SAUlc0045_orf37p 


12701 


S1M100O0O34E02 


2874 


SAU100557 


5291 


SAUlc0G44_orfJ32p 


12565 


S1M10000034E04 


2875 


SAU1 02602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000O34E05 


2876 


SAU100738 


5317 


SAUlc0044_orf52p 


12624 


S1M10000O34E06 


2877 


SAU100347 


5262 


SAUlc0036_orf_56p 


12334 


S1M10000034E06 


2877 


SAU1 00443 


5274 


SAUIc0036_orf_55p 


12333 


S1M10000034E07 


2878 


SAU100617 


5300 


SAUlc0035_orf_I02p 


12295 


S1M10000034B10 


2879 


SAU102401 


5661 


SAUlc0030_orf_4p 


12209 


S1M10000034E11 


2880 


SAU101881 


5568 


SAUlc0025_orfJ4p 


12162 


S1M10000034E12 


2881 


SAU200960 


5801 


SAU2c0377_orf5p 


12843 


S1M10000034F01 


2882 


SAU202731 


5850 


#N/A 


#N/A 


S1M10000034F02 


2883 


SAU201621 


5828 


SAU2c0437_orf4p 


12966 


S1M10000034F03 


2884 


SAU201971 


5841 


SAU2c0455_orfJ7p 


13015 


S1M10000034F03 


2884 


SAU301363 


5894 


UNJA 


#N/A 


S1M1OOO0O34FO4 


2885 


SAU301620 


5899 


SAU3cl478_orf2p 


13140 


S1M10000034F05 


2886 


SAU101630 


5498 


SAUlc0039_orf4p 


12410 


S1M10000034F07 


2887 


SAU10U75 


5388 


SAUlc0031_orf_lp 


12213 


S1M100O0034F08 


2888 


SAU202736 


5851 


SAU2d)426j>rf_7p 


12927 


S1M100O0O34F09 


2889 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000034F10 


2890 


SAU102350 


5649 


SAUlc0040_orf_36p 


12433 


S1M10000034F12 


2891 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


S1M10000034G02 


2892 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 


S1M10000034G03 


2893 


SAU10U98 


5394 


SAUlc0035_orf_61p 


12301 | 


S1M10000O34GO6 


2894 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000034G07 


2895 


SAU 102380 


5654 


SAUlc0033_orf_29p 


12265 


S1M10000034G08 


2896 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000034G09 


2897 


SAU1 02294 


5639 


SAUlc0044_orf_288p 


12610 


S1M1O000034GO9 


2897 


SAU201775 


5835 


SAU2c0446_orf4p 


12996 


S1M10000034G11 


2898 


SAU200558 


5782 


SAU2c0322_orf_5p 


12777 


S1M10000034G12 


2899 


SAU100557 


5291 


SAUlcO044_orfL132p 


12565 


S1M10000034H01 


2900 


SAU101293 


5414 


SAUlc0044_orf61p 


12631 


S1MIO0O0034HO2 


2901 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M1O000034HO3 


2902 


SAU101571 


5483 


SAUlc0044_orf210p 


12585 


S1M10000034H06 


2903 


SAU101570 


5482 


SAUlc0044j>rf_209p 


12584 


S1M10000034H07 


2904 


SAU100077 


5226 


SAUlc0043j>rfJ78p 


12520 


S1M10000034H08 


2905 


SAU200740 


5794 


SAU2c0340_orf3p 


12798 


S1M10000034H09 


2906 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


SIM10000034H10 


2907 


SAU102422 


5666 


SAUlc0030_orf_22p 


• 12207 


S1M10000035A03 


2908 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000035A08 


2909 


SAU201403 


5815 


SAU2c0423.orf.3p 


12913 


S1M10000035A09 


2910 


SAU101350 


5429 


SAUlc0042_orfJ09p 


12487 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 
ORF 

Protein Spo 

ID 


S1M10000035A09 


2910 


SAU101351 


5430 


SAUlc0042_orf_108p 


12486 


S1M1O000035A1O 


2911 


SAU203296 


5863 


SAU2c0442_orfJ8p 


12983 


SJM1OOO0035AH 


2912 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000035A12 


2913 


SAU101455 


5456 


SAUlc0045_orf 250p 


12686 


SIM10000035AL2 


2913 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


SIM10000035A12 


2913 


SAU30I620 


5899 


SAU3cl478_orf_2p 


13140 j 


S1M10000035B01 


2914 


SAU102584 


5702 


SAUlc0043_orf_239p 


12537 


SIM1O0O0035BO3 


2915 


SAU102246 


5619 


SAUlc0043_orfJ0p 


12542 


S1M10000035B04 


2916 


SAU102246 


5619 


SAUlc0043_orf_30p 


12542 


S1M10000035B08 


2917 


SAU103232 


5769 


SAUlc0045_orf_341p 


12697 


S1M1OOO0035B11 


2918 


SAU101756 


5524 


SAUlcO040_orf_82p 


12445 


S1M10000035C01 


2919 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SIM10000035C02 


2920 


SAU101039 


5373 


SAUlcO043_orfJ81p 


12522 


S1M10000035C04 


2921 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


SIM10000035C06 


2922 


SAU101497 


5468 


SAUlc0037_.orf_.66p 


12361 


S1M10000035C11 


2923 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000035D01 


2924 


SAU100414 


5270 


SAUlc0022^orf_24p 


12148 


S1M10000035D04 


2925 


SAU200928 


5798 


SAU2c0365_orf.5p 


12815 


S1M10000Q35D06 


2926 


SAU102U7 


5603 


SAUlc0027_orfJp 


12181 


S1M10000035D09 


2927 


SAU100970 


5365 


SAUlc0043_orf_197p 


12529 


SIM10000035D12 


2928 


SAUI 00608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000035E02 


2929 


SAU102883 


5741 


SAUlc0045_orf_38p 


12702 


S1M10000035E03 


2930 


SAUI 02447 


5672 


SAUlc(XW5_orf.24p 


12685 


S1M10000035E04 


2931 


SAUI 03025 


5755 


SAUlcO029_orf9p 


12202 


S1M10000035E08 


2932 


SAUI 00690 


5309 


#N/A 


#N/A 


S1M10000035E09 


2933 


SAUI 01197 


5393 


SAUlc0035_orf_60p 


12300 


S1M10000035E12 


2934 


SAU102117 


5603 


SAUlc0027_OTf_6p 


12181 


S1M10000035F03 


2935 


SAU101092 


5381 


SAUlc0028_.orf.9p 


12192 


S1M1O000O35FO3 


2935 


SAU202882 


5855 


SAU2c0381„orfJp 


12848 


S1M10000035F04 


2936 


SAUI 01 784 


5530 


SAUlc0037_orf_46p 


12355 


S1M1O00OO35FO9 


2937 


SAU203296 


5863 


SAU2c0442_orfJ8p 


12983 


S1M10000035F12 


2938 


SAU101427 


5447 


SAUlc0042_orf_144p 


12500 


S1M10000035F12 


2938 


SAUI 03204 


5767 


SAUlc0042_orfJ43p 


12499 


S1M10000O35C3O2 


2939 


SAU101365 


5432 


SAUlc0044_orfJ12p 


12556 


S1M10000035G09 


2940 


SAU203296 


5863 


SAU2c0442__orfJ8p 


12983 


S1M10000035G11 


2941 


SAU101344 


5426 


SAUlc0044 - .orf_41p 


12620 


S1M10000035G12 


2942 


SAUI 01907 


5574 


SAUlcO040_orf_79p 


12442 


SIM10000O35HO1 


2943 


SAUI 001 40 


5235 


SAUlc0032_orfJ7p 


12258 


S1M10000035H07 


2944 


SAU100313 


5259 


SAUlc0045_orf_153p 


12661 . 


S1M10000035H07 


2944 


SAUI 00359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000035H07 


2944 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000035H08 


2945 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000035H09 


2946 


SAU100496 


| 5279 


SAUlc0041_orf_83p 


12484 


S1M10000035H09 


2946 


SAU301004 


5882 


SAU3cl255_orfJp 


13079 



494 



WO 02/086097 



PCT/US02/03987 



Clone name 


Done 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

HDT7 

Protein Seq 
ID 


S1M10000035H10 


2947 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1MIO0O0O35H1I 


2948 


SAU101344 


5426 


SAUlc0044_orf41p 


12620 


S1MI0000036A02 


2949 


SAU102447 


5672 


SAUlc0045_orf_24p 


12685 


S1M1O000O36AO3 


2950 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000036A04 


2951 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


S1M1O0O0036AO5 


2952 


SAU101810 


5549 


SAU1 c0032_orf28p 


12233 


S1M10000036A05 


2952 


SAU1018U 


5550 


SAUlc0032_orf_29p 


12234 


S1M100O0036AO5 


2952 


SAU300110 


5865 


SAU3c0533_orf_2p 


13031 


S1M1O0O0O36AO8 


2953 


SAU101220 


5396 


SAUlcO044_orf_94p 


12645 


S1M10000036A11 


2954 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000036A12 


2955 


SAU100813 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000036B04 


2956 


SAU101570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000036B04 


2956 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000036B06 


2957 


SAU101653 


5504 


SAUlc0042_orfJ24p 


12493 


SLM10000036B07 


2958 


SAU 100887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M1O0O0O36BO8 


2959 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000036B11 


2960 


SAU102059 


5597 


SAUlc0O34_orf51p 


12286 


S1M10000036B12 


2961 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000036C01 


2962 


SAU1 00242 


5246 


SAUlcOOSejjrfJp 


12336 


S1M10000036C03 


2963 


SAU 101 592 


5490 


SAUlc0039j)rf37p 


12406 


SIMI0000036C04 


2964 


SAU102433 


5668 


SAUlc0045_orf_37p 


I270I 


S1M10000036C05 


2965 


SAU100497 


5280 


SAUlc0018_orf_3p 


12140 


S1M10000036C06 


2966 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M1O000O36CO7 


2967 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000036C07 


2967 


SAU101801 


5541 


#N/A 


m/A 


SIM10000036C09 


2968 


SAU102585 


5703 


SAUlc0044_orf_289p 


12611 


S1M10000036C09 


2968 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1MI0000036C09 


2968 


SAU302685 


5908 


SAU3cI403_orfJp 


13113 


S1M10000036C10 


2969 


SAU100433 


5272 


SAUlc0040_orfJ7p 


12449 


S1M10000036C10 


2969 


SAU10I751 


5521 


SAUlc0040_orf_86p 


12448 


S1M10000036D02 


2970 


SAU201197 


5806 


SAU2c0429j)rf2p 


12938 


S1M1O000036DO3 


2971 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000036D06 


2972 


SAU 103024 


5754 


SAUlc0029_orf_6p 


12200 


S1M10000036D08 


2973 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10OOO036D1O 


2974 


SAU1 02933 


5744 


SAUlc0039j)rf_62p 


12412 


S1M10000036DI1 


2975 


SAU101197 


5393 


SAUlcG035j>rf60p 


12300 


SIM10000036D11 


2975 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


SIM10000036D12 


2976 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


SIM10000036E06 


2977 


SAU100432 


5271 


SAUicO040_orf_88p 


12450 


S1M10000036E06 


2977 


SAU202756 


5852 


SAU2c0470j)rfJp 


13027 


S1M10000036E08 


2978 


SAU 101 028 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000036E11 


2979 


SAU101343 


5425 


SAUlc0044_orf_40p 


12619 


S1M10000036F06 


2980 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000036F07 


2981 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Prnfpin Qpn 
n uiciu oclj 

ID 


SIM10000036F08 


2982 


SAU200914 


5796 


SAU2c0373_orf2p 


12837 


S1MI0000036F09 


2983 


SAU100532 


5287 


SAUlc0044_orfJ98p 


12580 


S1M10000036F10 


2984 


SAU101586 


5489 


SAUlc0044_orf_242p 


12598 


SIM10000036F11 


2985 


SAU201506 


5818 


SAU2c0432_orf_l8p 


12946 


S1M10000036G03 


2986 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


SIM10000036G07 


2987 


SAU 102355 


5651 


SAUlc0040_orf_40p 


12435 


S1M1O00O036GO8 


2988 


SAU102336 


5646 


SAUlc0045_orf_146p 


12659 


S1M1O00OO36G11 


2989 


SAU101340 


5423 


SAUlc0038_prf_82p 


12400 


S1M10000036H01 


2990 


SAU101793 


5534 


SAUlc0032_orf_!4p 


12218 


S1M10000036H02 


2991 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000036H03 


2992 


SAU1 02909 


5743 


SAUlc0036_orfJ6p 


12315 


S1M1O0OO036HO4 


2993 


SAU102909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000036H05 


2994 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1MIO0OO036HO6 


2995 


SAU1 02292 


5638 


SAUlc0038_prf_lOp 


12368 


SIM10000036H08 


2996 


SAU1 02909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000036H11 


2997 


SAU101653 


5504 


SAUlc0042_orfJ24p 


12493 


SIM 1 0000037 A02 


2998 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000037A02 


2998 


SAU101653 


5504 


SAUlc0042_prfJ24p 


12493 


S1M10000037A03 


2999 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000037A03 


2999 


SAU101549 


5476 


SAUlc0043_prf64p 


12549 


S1M1 000003 7A03 


2999 


SAU101576 


5488 


SAUlc0044_orfJ05p 


12554 


S1M10000037A06 


3000 


SAU100964 


5363 


SAUlc0044_prf_86p 


12641 


SI Ml 0000037 AOS 


3001 


SAU102669 


5728 


SAUlc0024_orf_7p 


12160 


S1M10000037A09 


3002 


SAU101455 


5456 


SAUlc0045_orf 250p 


12686 


S1M10000037A09 


3002 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S 1M 1000003 7A1 1 


3003 


SAU101436 


5449 


SAUlc0028_orf_23p 


12183 


S1M10000037A12 


3004 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000037B03 


3005 


SAU101999 


5585 


SAUlc0040_orfJ01p 


12423 


S1M10000037B04 


3006 


SAU100767 


5323 


SAUlc0044_prf_192p 


12579 


S1M10000037B05 


3007 


SAU1 02578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000037B06 


3008 


SAU101806 


5546 


SAUlc0032_orf_25p 


12230 


S1M10000037B06 


3008 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000037BO7 


3009 


SAU101915 


5577 


SAUlc0040j>rf_72p 


12439 


S1M1O00OO37BO8 


3010 


SAU101592 


5490 


SAUlc0039_.orf.37p 


12406 


S1M10000037B10 


3011 


SAU101346. 


5427 


SAUlc0044_orf_43p 


12621 


S1M10000037B11 


3012 


SAU101399 


5443 


SAUlc0036_orf34p 


12325 


S1M10000037B12 


3013 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


SIM10000037C05 


3014 


SAU101482 


5461 


SAUlc0015_.orf.10p 


12123 


S1M10000037C06 


3015 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000037C07 


3016 


SAU101641 


5501 


SAUlc0029_orfJ2p 


12193 


S1M10000037C08 


3017 


SAU101752 


5522 


SAUlcO040_orf_85p 


12447 


S1M10000037C09 


3018 


SAU101818 


5553 


SAUlc0038_orf_20p 


12369 


S1M10000037C10 


3019 


SAU101752 


5522 


SAUlcO040_orfJ5p 


12447 . 


S1M10000037D04 


3020 


SAU102283 


5634 


SAUlcO006_.orf_.lp 


12119 
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Gone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

Prnfpin Con 

ID 


S1M10000037D05 


3021 


SAU1 00114 


5228 


SAUlc0043_orf 225p 


12535 


S1M10000037D06 


3022 


SAU101996 


5584 


SAUlc(K)40_orf99p 


12456 


S1M10000037D09 


3023 


SAU102246 


5619 


SAUlc0043_orf_30p 


12542 


S1M10000037D12 


3024 


SAU101999 


5585 


SAUlc004O_prf_l01p 


12423 


S1M10000037E02 


3025 


SAU 102447 


5672 


SAUlc0045_orf24p 


12685 


SIM10000037E02 


3025 


SAU102448 


5673 


SAUtc0045_orf_23p 


12681 


S1M10000037E03 


3026 


SAU100813 


5334 


SAUlc0036_orfl29p 


12322 


S1M10000037E06 


3027 


SAU1 00921 


5355 


SAUlc0038_orf_76p 


12396 


SIM10000037E08 


3028 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000037E08 


3028 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000037E09 


3029 


SAU102049 


5595 


SAUlc0039_orf_68p 


12416 


SIM10000037E10 


3030 


SAU101444 


5451 


SAUlc0038_orf_46p 


12381 


S1M10000037E11 


3031 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000037E12 


3032 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000037F02 


3033 


SAU100776 


5327 


SAUlc0041_orf_72p 


12482 


S1M10000037F03 


3034 


SAU101339 


5422 


SAUlc0038_orfJlp 


12399 


S1M10000037F04 


3035 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


SIM10000037F05 


3036 


SAU 101 807 


5547 


SAUlc0032_orf_26p 


12231 


SIM10000037F06 


3037 


SAU102585 


5703 


SAUIc0044_orf_289p 


12611 


S1M10000037F06 


3037 


SAU201773 


5834 


SAU2c0446_orf4p 


12996 


S1M10000037F07 


3038 


SAU 100793 


5329 


SAUic002S_orf52p 


12188 


S1M10000037F07 


3038 


SAU301433 


5895 


SAU3cl420_orf2p 


13118 


S1M10000037F08 j 


3039 


SAU203001 


5859 


SAU2c04l2_orfJ5p 


12894 


S1M10000037F08 


3039 


SAU203007 


5860 


SAU2c0412_orfJ0p 


12893 


S1M10000037F09 


3040 


SAU101592 


5490 


SAUlc0039_oif37p 


12406 


S1M1O0O0O37F1O 


3041 


SAU200468 


5781 


SAU2c0429^orf.l9p 


12937 


S1M1O0O0O37GO1 


3042 


SAU102502 


5690 


SAUIc0045_orf_273p 


12689 


S1M10000037G01 


3042 


SAU102503 


5691 


SAU1c0045_orf_274p 


12690 


S1M10000037G02 


3043 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M100Q0037G03 i 


3044 


SAU101344 


5426 


SAUlc0044_orf_41p 


12620 


SIM10000037G06 


3045 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


S1MI0000037G07 


3046 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000037G08 


3047 


SAU100970 


5365 


SAUIc0043_orf_197p 


12529 


S1M10000037G10 


3048 


SAU 100062 


5225 


SAUIc0035_.orf.98p 


12309 


S1M10000037H02 


3049 


SAU 1 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000037H03 


3050 


SAU100114 


5228 


SAUlc0043_orf 225p 


12535 


S1M10000037H05 


3051 


SAU 100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000037H07 


3052 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000037H08 


3053 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000037H09 


3054 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000037HU 


3055 


SAU100608 


5297 


SAUlc0034_prf69p 


12293 


S1M1O0OOO38AO4 


3056 


SAU101275 


5412 


SAUlc0044_orf_257p 


12604 


S1M10000038A07 


3057 


SAU1 00414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000038AO8 


3058 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000038A09 


3059 


SAU100307 


5257 


SAUlc0036_orfJ34p 


12313 


S1M10000038A11 


3060 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


SIM1O0O0038A12 


3061 


SAU101799 


5539 


SAUlc0032_orfJ9p 


12223 


S1M1OOO0038BO1 


3062 


SAU101483 


5462 


SAUlc0015_orf_llp 


12124 


S1MI0000038B03 


3063 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1MI0000038B07 


3064 


SAU102433 


5668 


SAUlc0045_orf37p 


12701 


S1M1O0OOO38B08 


3065 


SAU 100308 


5258 


SAUlc0036_orf_133p 


12312 


SIM1O0O0038B09 


3066 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


Si Ml 000003 8B09 


3066 


SAU101653 


5504 


SAUlc0042_orM24p 


12493 


SIMI0000038B12 


3067 


SAU102764 


5734 


SAUlc0044_orf_56p 


12625 


S1M10000038CO1 


3068 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000038C02 


3069 


SAU200657 


5789 


#N/A 


#N/A 


SIM10000038CO6 


3070 


SAU101320 


5420 


SAUic00l5_orfJ6p 


12128 


SIM10000038C08 


3071 


SAU102132 


5605 


SAUlc0027_orf_19p 


12177 


S1M1000O038C1O 


3072 


SAU101346 


5427 


SAUlc0044_orf_43p 


12621 


S1M10000038C10 


3072 


SAU101347 


5428 


SAUlc0044_orf44p 


12622 


S1M10000038C11 


3073 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


SIM10000038C12 


3074 


SAU101792 


5533 


SAUlc0032_orM3p 


12217 


S1M10000038D02 


3075 


SAU101842 


5557 


SAUlc0042j>rf_9p 


12510 


S1M10000038D05 


3076 


SAU101653 


5504 


SAUlc0042_orfJ24p 


12493 


S1M10000038D07 


3077 


SAU 1 01 652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000038D08 


3078 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000038D08 


3078 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


SI Ml 000003 8D09 


3079 


SAU100887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M10000038DIO 


3080 


SAU 10 1653 


5504 


SAUlc0042_orfJ24p 


12493 


S1M1OOOO038D11 


3081 


SAU101300 


5415 


SAUlc0044_orf_113p 


12557 


S1M10000038D11 


3081 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000038D12 


3082 


SAU 100752 


5322 


SAUlc0043_orfJ83p 


12524 


S 1 Ml 000003 8D 12 


3082 


SAU100952 


5358 


SAUlc0043_orf_182p 


12523 


SI Ml 000003 8E01 


3083 


SAU101814 


5551 


SAUlc0O32_orf_32p 


12237 


S1M10000038E02 


3084 


SAU101842 


5557 


SAUlc0042_orf_9p 


12510 


SIM 1000003 8E03 


3085 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000038E04 


3086 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000038E05 


3087 


SAU101653 


5504 


SAUlc0042_orfJ24p 


12493 


S1M10000038E06 


3088 


SAU102231 


5614 


SAUlc0043_orf_18p 


12527 


S1M10000038E06 


3088 


SAU1 02232 


5615 


SAUlc0043__orfJ9p 


12530 


S1M10000038E07 


3089 


SAU200593 


5786 


SAU2c0327_orf_lp 


12784 


S1M10000038E10 


3090 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000038E12 


3091 


SAU100838 


5337 


SAUlc0031j)rf_12p 


12211 


S1M10000038E12 


3091 


SAU1 00839 


5338 


SAUlc0031_orfJlp 


12210 


S1M10000038F03 


3092 


SAU102U7 


5603 


SAUlc0027__orf_6p 


12181 


S1M10000038F04 


3093 


SAU1 00964 


5363 


SAU1 c0044 j>rf_86p 


12641 


S1M10000038F04 


3093 


SAU1 00965 


5364 


SAUlc0044_orf_87p 


12642 


S1M10000038F05 


3094 


SAU1 00964 


5363 


SAUlc0044_orf_86p 


12641 
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Clone name 


Clone 
SeqID 


PatfaoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Sen 
ID 


S1M10000038F05 


3094 


SAU1O0965 


5364 


SAUlc0044_orf87p 


12642 


S1M1000Q038F06 


3095 


SAU10I189 


5392 


SAUlc0033_orf_25p 


12264 


S1M100O0038F08 


3096 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000038F09 


3097 


SAU201666 


5830 


SAU2c0442_orf_llp 


12981 


S1M10OOOO38F10 


3098 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


S1M10OO0038FU 


3099 


SAU 100747 


5320 


SAUlc0044_orf_235p 


12597 


S1M10000038F12 


3100 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M1OOO0038GO1 


3101 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10OOO038GO3 


3102 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000038GO4 


3103 


SAU1 00475 


5276 


SAUlc0036_orf_61p 


12337 


S1M1OOO0038G06 


3104 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


S1M10OO0O38G08 


3105 


SAU200928 


5798 


SAU2c0365_orf_5p j 


12815 


S1M1O000O38G1O 


3106 


SAU 102602 


5708 


SAUlc0032_orfJp 


12249 


S1M1OOO0038G11 


3107 


SAU100123 


5230 


SAUlcOG43_orfJ89p 


12526 


S1M10000038G11 


3107 


SAU 102001 


5586 


SAUlc0040_orf_102p 


12424 


S1M10000038G12 


3108 


SAU101184 


5391 


SAUlc0035_orfJ0p 


12305 


S1M10000038H03 


3109 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


S1M10000038H07 


3110 


SAU101752 


5522 


SAUlc0040_orf85p 


12447 


S1M10000038H09 


3111 


SAU1 02340 


5647 


SAUlcOG45_orf_149p 


12660 


S1M10OO0O38HU 


3112 


SAU101452 


5455 


SAUlc0045_orf.247p 


12684 


S1ML0000039A02 


3113 


SAU100496 


5279 


SAUlc0041_orf83p 


12484 


S1M10000039A02 


3113 


SAU301004 


5882 


SAU3cl255_orfJp 


13079 


SI Ml 0000039 A05 


3114 


SAU100964 


5363 


SAUlc0044_orfJ6p 


12641 


SIM10000039A05 


3114 


SAU100965 


5364 


SAUlc0044_orf87p 


12642 


S1M10000039A07 


3115 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000039A08 


3116 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


SIM10000039A11 


3117 


SAU100613 


5299 


SAUlc0015_orf_14p 


12126 | 


S1M10000039A12 


3118 


SAU301465 


5896 


SAU3cl429_orf4p 


13121 


S1M10000039B02 


3119 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


S1M10000039B02 


3119 


SAU200916 


5797 


SAU2c0373j>rf_4p 


12838 


S1M10000039B06 


3120 


SAU 102350 


| 5649 


SAUlc0040_orf36p 


12433 


S1M10000039B07 


3121 


SAU101869 


5566 


SAUlc0036__orf_24p 


12321 


S1M10000039B10 


3122 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM10000039B12 


3123 


SAU301118 


5886 


SAU3cl305_orf3p 


13086 


SIM10000039C04 


3124 


SAU102252 


5621 


SAUlc0032_orf48p 


12241 


S1M10000039C06 


3125 


SAU100633 


5301 


SAUlc0043_orf_147p 


12515 


S1MIO000039C07 


3126 


SAU200657 


5789 


m/A 


#N/A 


S1M10000039C08 


3127 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


S1M10000039C09 


3128 


SAU1 00414 


5270 


SAUlc0022_orf_24p 


12148 


S1M1O000039C10 


3129 


SAU101543 


5473 


SAUlc0037_orfJ30p 


" 12346 


S1M10000039C11 


3130 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000039D02 


3131 


SAU201403 


5815 


SAU2c0423_orf3p 


12913 


S1MIOO00O39DO9 


3132 


SAU102294 


5639 


SAUlc0044_orf 288p 


12610 


S1M10000039D09 


3132 


SAU301080 


5885 


SAU3cl287_orfJp 


13083 
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Gene SeqID 
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Genemarked gene 


fuU length 
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Protein Seq 
ID 


S1M10000039D10 


3133 


SAU1 00323 


5261 


SAUlc0044_orfJ71p 


12575 


S1M10000039E01 


3134 


SAU102264 


5628 


SAUlc0032_orf_60p 


12250 


S1M1O000039EO8 


3135 


SAU100412 


5269 


SAUlc0029_orf_38p 


12197 


S1M1OO0O039EO9 


3136 


SAU1 00056 


5223 


SAUlc0044_orf_176p 


12577 


S1M10000039E10 


3137 


SAU1 02394 


5659 


SAUI c0033_orf_4 1 p 


12271 


S1M10O00039E10 


3137 


SAU301118 


5886 


SAU3ct305_orf_3p 


13086 


S1M10000039E1 1 


3138 


SAU1 02473 


5680 


SAUlc0026_orf_30p 


12173 


S1M10000039F02 


3139 


SAU201571 


5824 


SAU2c0447_orf_I7p 


12997 


S 1 Ml 000003 9F03 


3140 


SAUI 02527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000039F05 


3141 


SAU100U8 


5229 


SAUlc0015_orf_13p 


12125 


S1M10000039F07 


3142 


SAUI 02531 


5694 


SAUIc0045_orfJ86p 


12667 


S1M10000039F08 


3143 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1MI0000039F09 


3144 


SAU200I57 


5776 


m/A 


#N/A 


S1MI0000039F10 


3145 


SAUI 00059 


5224 


SAUlc0045_orfJ0p 


12652 


SIM10000039F12 


3146 


SAU101565 


5480 


SAUlc0022_orf_8p 


12151 


S1M10000039G03 


3147 


SAUI 01 653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000039G04 


3148 


SAUI 02292 


5638 


SAUlc0038_orf_l0p 


12368 


S1M10000039G07 


3149 


SAU100952 


5358 


SAUlc0043_orfJ82p 


12523 


S1MI0000039G07 


3149 


SAU101039 


5373 


SAUlc0043_orf_181p 


12522 


S1M10000039G10 


3150 


SAU101815 


5552 


SAUlc0032__orf_33p 


12238 


S1M10000039H02 


3151 


SAUI02585 


5703 


SAUI c0044_orf_289p 


12611 


S1M1 000003 9H02 


3151 


SAU201773 


5834 


SAU2c0446_OTf_4p 


12996 


S1M10000039H03 


3152 


SAUI 003 13 


5259 


SAUlc0045_orf_153p 


12661 


S1M10000039H03 


3152 


SAUI 00359 


5264 


SAUlc0032_orfJ5p 


12239 


S1M10000039H03 


3152 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000039H04 


3153 


SAUI 01 752 


5522 


SAUlc0040_orf85p 


12447 


SI Ml 0000039H06 


3154 


SAUI 02283 


5634 


SAUlc0006_orf_ip 


12119 


S1MI0000039H07 


3155 


SAUI 00793 


5329 


SAUlcO028_orf52p 


12188 


SIM 1000003 9H07 


3155 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


SIM 1000003 9H08 


3156 


SAUI 02440 


5671 


SAUlc0045_orf_30p 


12692 


SI Ml 0000040 A04 


3157 


SAUI 00040 


5221 


S AU1 c0043_orf_2 1 7p 


12533 


S1M1 0000040 AOS 


3158 


SAU102671 


5729 


SAUlc0024_orf_9p 


12161 


S1M10000040A07 


3359 


SAUI 01 028 


5370 


SAUlcD043_orf_7p 


12552 


S1M10000040A08 


3160 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000040A10 


3161 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000040AU 


3162 


SAUI 01 801 


5541 


#N/A 


#N/A 


S1M10000040B01 


3163 


SAU101461 


5457 


SAUlc0045_orf_234p 


12680 


S1M10000040B03 


3164 


SAU102102 


5600 


SAUlc0045_orfJ40p 


12696 


S1M10000040B07 


3165 


SAU101432 


5448 


SAUlc0028_orf_27p 


12184 


S1M10000040B11 


3166 


SAU101198 


5394 


SAUlc0035_oif61p 


12301 


S1M10000040C03 


3167 


SAU201971 


5841 


SAU2c0455_orf_17p 


13015 


S1M10000040C03 


3167 


SAU301363 


5894 


#N/A 


#N/A 


S1M10000040C04 


3168 


SAUI02551 


5698 


SAUlcO04S_orf_206p 


12672 


S1M10000040C05 


3169 


SAU102534 


5696 


#N/A 


#N/A 
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SeqID 
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GeneSeqID 
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Genemarked gene 
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ID 


S1M10000040C06 


3170 


SAU101247 


5405 


SAUlc0043_orf_136p 


12512 


S1M10000040C07 


3171 


SAU100970 


5365 


SAUlc0043_orfJ97p 


12529 


S1M10000040C08 


3172 


SAU101197 


5393 


SAUlcO035_orf_60p 


12300 


S1M10000040C10 


3173 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000040C10 


3173 


SAU202174 


5845 


SAU2c0412_.orf.3p 


12895 


S1M100Q0040C10 


3173 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000040C11 


3174 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000040D01 


3175 


SAU101806 


5546 


SAUlc0032_orf_25p 


12230 


S1M10000040DOI 


3175 


SAU101807 


5547 


SAUlc0032_orf26p 


12231 


S1M10000040D03 


3176 


SAU1 02200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000040D03 


3176 


SAU102201 


5612 


SAUlcO045_orf_l69p 


12666 


S1M10000040D08 


3177 


SAU 100633 


5301 


SAUlc0043_orf_147p 


12515 


SIM10000040D09 


3178 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1MI0000040D11 


3179 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


S1MI0000040E01 


3180 


SAU100916 


5353 


SAUlc0038_orf_71p 


12394 


S1M10000040E02 


3181 


SAU101845 


5558 


SAUlc0042_orf_7p 


12506 


S1M10000040E04 


3182 


SAU101546 


5475 


SAUlc0037_orfJ33p 


12349 


S1M10000040E05 


3183 


SAU101632 


5499 


SAU1 c0039j»f3p 


12407 


S1MIO000O4OE06 


3184 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 1 


S1M10000040E07 


3185 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S1M10000040E09 


3186 


SAU102605 


5710 


SAUlc0041_orf_49p 


12470 


S1M10000040E10 


3187 


SAU100714 


5312 


SAUlc0044_orf_74p 


12635 


S1M10000040EI1 


3188 


SAU101226 


5398 


SAUlc0035_orf_2p 


12298 


S1M10000040E12 


3189 


SAU1 02503 


5691 


SAUlc0045_orf.274p 


12690 


S1M10000040E12 


3189 


SAU201380 


5812 


SAU2c0426_orf_llp 


12922 


S1M10000040F01 


3190 


SAU101226 


5398 


SAUlcO035_orf_2p 


12298 


S1M10000040F02 


3191 


SAU101614 


5494 


SAUlc0044_orf_9p 


12649 


S1M10000040F03 


3192 


SAU101592 


5490 


SAUlcO039_orf_37p 


12406 


S1M10000040F04 


3193 


SAU100123 


5230 


SAUlc0043_orf_189p 


12526 


S1M10000040F04 


3193 


SAU102001 


5586 


SAUIc0040j>rfJ02p 


12424 


S1M10000040F04 


3193 


SAU103159 


5762 


SAUlc0045_orf_204p 


12670 


S1M10000040F04 


3193 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


S1M10000040F05 


3194 


SAU102232 


5615 


SAUlc0043_orfJ9p 


12530 


SIM10000040F06 


3195 


SAU100547 


5290 


SAUlc0032_.orf.3p 


12240 


SIM10000040F08 


3196 


SAU300713 


5875 


SAU3cll04_orfJp 


13058 


S1MI0000040F09 


3197 


SAU101610 


5492 


SAUlc0044_orf5p 


12629 


S1M10000040F12 


3198 


SAU1 01752 


5522 


SAUlc0040_orf_85p 


12447 


SIM10000040G01 


3199 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


SIM10000040G02 


3200 


SAU200561 


5783 


SAU2c0324_orf_3p 


12779 


SIM10000040G02 


3200 


SAU301773 


5901 


SAU3cl509_orf_2p 


13157 


S1MI0000040G04 


3201 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000040G07 


3202 


SAU 101 543 


5473 


SAUlc0037_orfJ30p 


12346 


S1M10000040G08 


3203 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


S1M10000040G12 


3204 


SAU101421 


5446 


SAUlc0042_orfJ38p 


12498 
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Clone name 


Clone ] 
SeqID 


PathoSeq Locus 


Gene SeqID < 
(protein) 


^enemarked gene 


lull lengia 

ORF 
Protein Seq 
ID 


S1M10000040H02 


3205 


SAUI00773 


5326 


3AUic0038_orfJ9p 


12377 


S1M10000040H03 


3206 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000040H04 


3207 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


SIM10000040H05 


3208 


SAU101400 


5444 


SAU!c0036_orf_35p 


12326 


SIM100Q0040H07 


3209 


SAUl 00921 


5355 


SAUlc0038_orf_76p 


12396 


S1M10000040H10 


3210 


SAU202039 


5843 


SAU2c0452_orf20p 


13009 


SIM10O00041AO3 


3211 


SAU 102054 


5596 


SAUlc0039_orf_74p 


12417 


S1M10000041B02 


3212 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000041B03 


3213 


SAU101592 


5490 


SAUlc0O39_j>rf_37p 


12406 


S1M1OOO0041BO5 


3214 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000041B06 


3215 


SAU301620 | 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000041B07 


3216 


SAU101145 


5384 


SAUlc0035j)rf_43p 


12299 


S1M10000041B12 


3217 


SAU 1 02725 


5733 


SAUlcO036_orf_68p 


12338 


S1M10000041C08 


3218 


SAUl 02607 


5712 


SAUlc0041_orf_51p 


12472 


S1M10000041C08 


3218 


SAU102944 


5749 


SAUlc0041_orf47p 


12468 


S1M10000O41C1O 


3219 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000041C11 


3220 


SAU101570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000041D06 


3221 


SAUl 01 777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000041D07 


3222 


SAU102639 


5724 


#N/A 


#N/A 


S1M10000041D08 


3223 


SAU200030 


5772 


SAU2c0282_orfJp 


12745 


S1M10000041DIO 


3224 


SAU101573 


5485 


SAUlc0044_orf_2l2p 


12587 


S1M10000041D12 


3225 


SAU102658 


5726 


SAUlc0045_orfJ21p 


12654 


S1M10000041E03 


3226 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000041E06 


3227 


SAU101996 


5584 


SAUlc0040_orf99p 


12456 


S1M10000041E09 


3228 


SAU201236 


5808 


SAU2c0409_orfJ0p 


12891 


S1M10000041E12 


3229 


SAUl 00952 


5358 


SAUlc0043j>rfJ82p 


12523 


S1M10000041F03 


3230 


SAU101571 


5483 


SAUlcOG44_orf210p 


12585 


S1M10000041F03 


3230 


SAUl 01572 


5484 


SAUlc0044_orf2llp 


12586 


S1M10000041FU 


3231 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000041F12 


3232 


SAU102480 


5684 


SAUlc0039_orfJ00p 


12404 


S1M10000041F12 


3232 


SAU102481 


5685 


SAUlc0039_orf_99p 


12422 


S1M10000041G01 


3233 


SAU100532 


; 5287 


SAUlc0044_orf_198p 


12580 


S1M10000041G06 


3234 


SAU102345 


5648 


SAUlcO045_orf_125p 


12655 


S1M10000041G08 


3235 


SAU101546 


5475 


SAUlcO037_orfJ33p 


12349 


S1M10000041G10 


3236 


SAU100866 


5344 


SAU I c0044_on_ 1 OOp 


iZO J J 


S1MI0000041GU 


3237 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000041H01 


3238 


SAU10U98 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000041H04 


3239 


SAU100497 


5280 


SAUlc0018_orf_3p 


12140 


S1M10000041H05 


3240 


SAU100242 


5246 


SAUlc0036_orf_5p 


12336 


S1M10000041H07 


3241 


SAU 102486 


5687 


SAUlc0039_orf_93p 


12420 j 


S1M10000041H07 


3241 


SAUl 02487 


5688 


SAUlc0039_orf_92p 


12419 


S1M10000041H08 


3242 


SAU301 133 


5887 


SAU3cl311_orf3p 


13087 


SIM10000041H09 


3243 


SAU103169 


5763 


SAUlc0045_orf 230p 


12678 


SIM10000042A04 


3244 


SAU201236 


5808 


SAU2c0409_orfJ0p 


12891 
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Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


fuU length 

ORF 
Protein Sea 

ID ! 


S1M10000042A05 


3245 


SAU102433 


S668 


SAUlc0045_orf_37p 


12701 


S1M10000042A06 


3246 


SAU102578 


5701 


SAUlc0039_orf_6lp 


12411 


S1M10000042A07 


3247 


SAU 100633 


5301 


SAUlcQ043_orfJ47p 


12515 


S1M10000042A09 


3248 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000042AU 


3249 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000042A12 


3250 


SAU10I632 


5499 


SAUlc0039_orf_3p 


12407 


S1MIOO00042BO2 


3251 


SAU202736 


5851 


SAU2cQ426_orf_7p 


12927 


S1M10000042B03 


3252 


SAU101907 


5574 


SAUlc0040„orf_79p 


12442 


S1M10000042B06 


3253 


SAUI01652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000042B07 


3254 


SAU101343 


5425 


SAUlc0044_orf_40p 


12619 


S1M1O000O42B08 


3255 


SAU1 00443 


5274 


SAUlc0036_orf__55p 


12333 


S1M1OO00O42B09 


3256 


SAU101802 


5542 


SAUlc0032_orf22p 


12227 


S1M10000042B10 | 


3257 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


SIM10000042B10 


3257 


SAU1 02527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000042BU 


3258 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 j 


S1M10000042B12 


3259 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000042C02 


3260 


SAU100617 


5300 


SAUlcO035_orfJ02p 


12295 


S1M10000042C06 


3261 


SAU1 02032 


5591 


SAUlc0029_orf47p 


12198 


S1MI0000042C10 


3262 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000042C11 


3263 


SAU103037 


5756 


SAUlcfl044j>rf_303p 


12613 


S1M10000042D04 


3264 


SAU101571 


5483 


SAUlc0044_.orf.210p 


12585 


S1M10000042D07 


3265 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000042D10 


3266 


SAU203296 


5863 


SAU2cG442_orfJSp 


12983 


S1M10000042DU 


3267 


SAU1 02663 


5727 


SAUlc0024_orf_2p 


12158 


S1M10000042E03 


3268 


SAU101495 


5467 


SAUlc0037__orf_65p 


12360 


S1M10000042E06 


3269 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000042E08 


3270 


SAU103198 


5766 


#N/A 


#N/A 


S1M10000042F01 


3271 


SAU102U7 


5603 


SAUlc0027j>rf_6p 


12181 


S1M10000042F02 


3272 


SAU101891 


5571 


SAUlc0034_orf_30p 


12281 


S1M10000042F05 


3273 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000042F06 


3274 


SAU100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000042F08 


3275 


SAU100162 


5239 


SAUlc0044_orf206p 


12583 


S1M10000042F09 


3276 


SAU 100246 


5247 


SAUlc0042_orf_l30p 


12496 


S1M10000042F09 


3276 


SAU300998 


5881 


SAU3cl253_orf_3p 


13077 


S1M1OO00042F1O 


3277 


SAU 102602 


5708 


SAU]c0032__orf_5p 


12249 


S1M10000042F11 


3278 


SAU101653 


5504 


SAUlc0042j>rfJ24p 


12493 


S1M10000042G01 


3279 


SAU100140 


5235 


SAUlc0032_orf7p 


12258 


S1M10000042G03 


3280 


SAU101220 


5396 


SAUlc0044_orf_94p 


12645 


S1M10000042G08 


3281 


SAU101907 


5574 


SAUlc0040_orfJ9p 


12442 


SIM100G0042G09 


3282 


SAU100158 


5238 


SAUlc0040_orf.80p 


12443 


S1M10000042G12 


3283 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


SIM1O00OO42HO5 


3284 


SAUI0I49I 


5464 


SAU I c0025_orf20p 


12165 


SIM10000042H07 


3285 


SAU100433 


5272 


SAU 1 c0040_orf_87p 


12449 


SIM10000042H11 


3286 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

ORF 
Protein Seq 
ID 


ciV/M AA AAAA** A A9 
o 1 IVl | uUuUVrTjnUi 


3287 


SAIJ203001 


5859 


SAU2c04l2_orfJ5p 


12894 


O J IVl I UUIJUUHjAUj 


3288 


SAU1 01400 


5444 


SAUlc0036_orfJ5p 


12326 


c 1 \a i aaha aai a (\a 

o 1 IVl 1 UUUU v*t J fWrt 


19RQ 


<5AII2O0088 


5775 


SAU2c0159_orf_lp 


12724 


c 1 mi i a aa aaai a A£ 

olMI UUUUU*rJ AUO 




SAT 11 00077 


5226 


SAU 1 c0043_orf_i 78p 


12520 


qimi aaaaaaiaA7 

o 1 IVl 1 Vvvvv*TJ AVJ / 




SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


c i m i a aa aaa** a ar 


T2Q2 


SAU101543 


5473 


SAU1 c0037_orf_l 30p 


12346 


c i \a i aa aa aai a i a 




SAT 1100865 


5343 


SAUIcO044 orf_99p 


12648 


c i \/t i aaaaaai Ail 
0 1 JVU UUUUU*kJ A i 1 


19QA 
jZ2»*t 




5343 


SAUlc0044 orf 99p 


12648 






SAT Jl 00887 


5350 


SAUlc0018_orf_15p 


12138 


c i \a i aaa a aair a i 

O l IVl 1 UUUUU*f JX3U 1 




SAT 1102059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


ci n aa aaa irao 


3297 


SAUI00059 


5224 


S AU1 c0045_orfj Op 


12652 


c i x/t i aaaaaaira7 

0 1 IVl i UUU Uv** JDXJ / 




SAU101922 


5578 


SAU1 c0040_orf_66p 


12438 


OIXyM AAAAAA1RA7 
o 1 iVl 1 UUUUU'+jDy / 


3298 


SAU200345 


5779 


SAU2c0292_orf_3p 


12751 


cimi AAA AAA1RAR 


3299 


SATJ100313 


5259 


SAU1 c0045_orf_l 53p 


12661 


o I IVl 1 UUUUU*tjDvO 


3299 


SAU 100359 


5264 


SAUlc0032_orf_35p 


12239 


ClXyf 1 AAAAAA'IRAR 
O I IVl 1 UUUUU*f jJjvo 


3299 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


c i 1 AAAAA4"*R AO 
O J JV1 1 UUUUlrt 


3300 


SAU 1 00521 


5283 


SAU1 c0044_orf_250p 


12600 


Q1X/T1 AAAAAA1R1 A 
o 1 IVl l UUUUVrf jD 1 V 


3301 


SAU100436 


5273 


SAUlc0023_orf_20p 


12154 


C 1 Kyi 1 AA AA AAIR T 9 
0 1 IVl 1 UUUUVO-D 1 Z 


H09 


SAU102142 


5606 


S AU1 c004 l_orf_ 1 3p 


12457 


C I \A 1 AAAAAA1PA9 


JJWJ 


CATI101777 


5527 


SAUlc0037 orf.39p 


12352 


c iXyf t AA AAAA1PA9 


11AA 


SAU101784 


5530 


SAUlc0037 orf 46p 


12355 


OT K/f 1 (\(\fi(\i\A1Ct 1 
olml UUUUW J\s 1 1 




ca(I901403 


5815 


SAU2c0423 orf 3p 


12913 


Q 1 \A 1 AAAA AA!/^ 1 9 
O J Ml UUUU U4 3^> i Z 


"IT AA 


SATI10905Q 
onu 1 v*wJJ 


5597 


SAUlc0034 orf 51p 


12286 


C1XA1 AAAAAA1DA1 


JOU / 


SAU1 00866 

QA V7 1 WOVU 


5344 


SAUlc0044 orf_100p 


12553 


0 1 \A 1 AnAAAyiinA9 
0 1 IVl 1 UUUUU4 jUUZ 


11AR 

JJWO 




5896 


SAU3cl429 orf 4p 


13121 


C 1 \A 1 AAAAAAITIAA 
b J M t UUUUW JUIW 


11 AQ 


SAII9AAQ9R 


5798 


SAU2c0365 orf 5d 


12815 


C 1 A A 1 AfiAAAAlTl 1 a 
b I IVl 1 UUUUU4 J D 1 1/ 


11 1 A 


CAIIin9fi^l 


5721 


SAUlc0045 orf 94o 


12712 


C 1 X/T 1 AfiAAAAlT^ 1 0 
o 1 IVl I UUUUU*t jU 1 Z 


11 1 1 
J j 1 1 


c.Anino4<)£ 

OAU 1 vvt7U 


5279 


SAUlc0041 orf 83p 


12484 


S1MIUUUvU4jD1Z 


11 1 1 
331 1 


c AT TlfM OAA 


5882 


SAl 13c 1255 orf In 


13079 


MMI U0UUU4 3 tUZ 


11 1 9 


CATH AA701 
oAU IUU/7J 


53?Q 


SALIlc0028 orf 52o 


12188 


C 1 A/T 1 AOAnn/11 T3A1 

MM IUUUUU43 £UZ 


11 1 9 
33 1Z 




5895 


SAU3cl420 orf 2d 


13118 


CI \A\ AHAAAAlRni 
o 1 JV1 1 UUUUU*t 3 EU 3 


11 11 
3 J I J 




5591 


SAUlc0029 orf 47p 


12198 


CI KXf AA AAA/111} AC 

b 1 M 1 UUUUU4 J liUj 


11 1 A 
33 l*fr 




5<QR 


SAUlcO034 orf 54d 


12287 


S1M10000043E07 


3315 


SAU102117 


5603 " 


SAUlc0027_orf_6p 


12181 


S1M10000043E08 


3316 


SAU101344 


! 5426 


SAUlc0044_orf.41p 


12620 


S1M10000043E10 


3317 


SAU100186 


5242 


SAUlc0036_orf_19p 


12317 


S1M10000043EU 


3318 


SAU102498 


5689 


SAUlc0045_orfl270p 


12688 


S1M10000043E1I 


3318 


SAU201381 


5813 


SAU2c0426_orf_16p 


12923 


S1M10000043E12 


3319 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M1OO0O043FOI 


3320 


SAU101797 


5537 


SAUlc0032 - orf_17p 


12221 


S1M10000043F01 


3320 


SAU1 01798 


5538 


SAUlc0032_orf_18p 


12222 


S1M10000043F05 


3321 


SAU101543 


5473 


SAUlc0037__orf_130p 


12346 


S1M10000043F07 


3322 


SAU 102447 


5672 


SAUlc0045_orf_24p 


12685 


S1M10000043F07 


3322 


SAU102448 


5673 


SAUlc0045_orf_23p 


12681 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


fuU length 

ORF 
r ruumi i3ci{ 
ID 


S1M10000043F08 


3323 


SAU101344 


5426 


SAUlc0044_orf_41p 


12620 


S1M10000043F09 


3324 


SAU101801 


5541 


UN/ A 


m/A 


S1M10000043G01 


3325 


SAU1 00059 


5224 


SAUlc0O45_orfJ0p 


12652 


S1M10000043G04 


3326 


SAU1 02423 


5667 


SAUlc0030_orf23p 


12208 


S1M10000043G05 


3327 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000043G09 


3328 


SAU102585 


5703 


SAUlc0044 - orf_289p 


12611 


S1M10000043G09 


3328 


SAU201773 


5834 


SAU2cQ446_orf4p 


12996 


S1M10000043GIO 


3329 


SAU1 00158 


5238 


SAUlc0040_orf_80p 


12443 


S1M1 0000043 HOI 


3330 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


SI Ml 0000043 HOI 


3330 


SAU 101 798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10O0OO43HO3 


3331 


SAU101803 


5543 


SAUlc0032_orf23p 


12228 


S1M10000043H03 


3331 


SAU101804 


5544 


#N/A 


#N/A 


SIM10000043H04 


3332 


SAU100128 


5231 


#N/A 


#N/A 


SI Ml 0000043 H04 


3332 


SAU101549 


5476 


SAUlc0043_orf64p | 


12549 


S1M10000043H04 


3332 


SAU101576 


5488 


SAUlc0044_orf_105p 


12554 


S1M10000043H05 


3333 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 


S1M10000043H05 


3333 


SAU200059 


5774 


SAU2c0134_orf_3p | 


12720 


S1M10000043H06 


3334 


SAU102417 


5663 


SAUlc0030_orfJ7p 


12204 


S1M10000043H06 


3334 


SAUI02S63 


5737 


#N/A 


#N/A 


S1M10000043H09 


3335 


SAU302950 


5914 


SAU3cl512_orfJ2p 


13160 


S1M10000043H10 


3336 


SAU101024 


5369 


SAUlc0045_orf_90p 


12711 


S1M10000043H11 


3337 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000044A02 


3338 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000044A06 


3339 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000044A08 


3340 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000044A09 


3341 


SAU1 02292 


5638 


SAUlc0038_orf_I0p 


12368 


S1M10000044AU 


3342 


SAU1 02602 


5708 


SAUtc0032_orf_5p 


12249 


S1M10000044A12 


3343 


SAU101791 


5532 


SAUtc0032_orfJ2p 


12216 


S1M10000044B01 


3344 


SAU1 02268 


5630 


SAUtc0032_orf63p 


12252 


S1M10000044B02 


3345 


SAU101968 


5581 


SAU 1 c0028_orf_43p 


12187 


S1M10000044B05 


3346 


SAU100690 


5309 


#N/A 


#N/A 


SIM10000044B06 


3347 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S 1 Ml 0000044B06 


3347 


SAU102881 


5740 


SAUlc0032_orf_4p 


12242 


S1M10000044B08 


3348 


SAUI01752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000044B11 


3349 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000044B12 


3350 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000044C04 


3351 


SAU1 01793 


5534 


SAUlc<)032_orfJ4p 


12218 


S1M10000044C06 


3352 


SAU101614 


5494 


SAUlc0044_orf_9p 


12649 


S1M10000044C07 


3353 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000044C07 


3353 


SAU100965 


5364 


SAUlc0044_orf_87p 


12642 


S1M10000044C08 


3354 


SAU102909 


5743 


SAUlc0036_orfJ6p 


12315 


S1M10000044C11 


3355 


SAU101793 


5534 


SAUlc0032_.orf.14p 


12218 


S1M10000044C12 


3356 


SAU 102280 


5632 


SAUlc0038_orf_3p 


12378 


S1M10000044D01 


3357 


SAU 100546 


5289 


SAUlc0032_orf2p 


12235 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 
ORF 

B^A^at n Con 

xTOiein aeq 
ID 


SIM10OOOO44D01 


3357 


SAUI02880 


5739 


SAUlc0032_orfJp 


12224 


S1M10000044D04 


3358 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000044D06 


3359 


SAU101300 


5415 


SAUlc0044_orf_U3p 


12557 


S1M10000044D06 


3359 


SAU101365 


5432 


SAUlc0044_orfJ12p 


12556 


S1MI0000044D08 

O 1 IVI 1 wwwW f ■ *-rww 


3360 


SAU102270 


5631 


SAUlc0032_orf_65p 


12253 


0000044 D09 

o 1 ivi I www/ t iUvy 


3361 


SAU100131 


5232 


SAUlc0043_orf_156p 


12517 


S 1 M 1 0000044D 1 0 


3362 


SAU201197 


5806 


SAU2c0429_orf2p 


12938 


^IM10000044D1 1 


3363 


SAUJ01571 


5483 


SAUlc0044_orf_2l0p 


12585 


SIM10000044D12 


3364 


SAU102231 


5614 


SAUlc0O43_orfJ8p 


12527 


<!1M10000044D12 

kJ 1 !▼! 4 WW WWW ~r ii/ 1 A* 


3364 


SAU102232 


5615 


SAUlc0043_orf_19p 


12530 


S1M10000044E01 


3365 


SAU10I371 


5435 


SAUlc0033_orf7p 


12275 


S1M10000044E02 

O 1 l"i 1 ww www 1 rAdPwfi 


3366 


SAU1 02283 


5634 


SAUlc0006_orf_lp 


12119 


S1M10000044E06 ! 


3367 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 | 


S1M10000044E07 


3368 


SAU301829 


5902 


SAU3cl515_orf7p 


13162 


S1M10000044E09 

O 4 i »•* 1 WW V w w-t 


3369 


SAU101320 


5420 


SAUlc0015_orfJ6p 


12128 


S1M10000044E10 


3370 


SAU100497 


5280 


SAUlc0018_orf3p 


12140 


S1M10000044E1 1 

O 1 l"X I wwwww w flV 1 4 


3371 


SAU101270 


5410 


SAUlcG037_orfJ9p 


12365 


<i 1 Mt 0000044F02 


3372 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M1000O044F06 

& IVX 1 wwwww t vl WW 


3373 


SAU101756 


5524 


SAUlcO040_orf_82p 


12445 


S1M10000044F08 

J llTll VVVwvTTJ wV 


3374 


SAU101262 


5406 


SAUlc0042_orfJ13p 


12488 


<slM10000044F10 

J 1 111 1 WUVUTtl IV 


3375 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


SIM1000G044F10 


3375 


SAU202882 


5855 


SAU2c0381_orf_3p 


12848 


91M100Q0044G02 


3376 


SAU102933 


5744 


SAUlc0039_orf62p 


12412 


eiMl 0000044 G 05 


3377 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


<?i mi onoooddGOR 


3378 


SAU102601 


5707 


SAUlc0041_orf_46p 


12467 


ci mi 0000044 G0S 

1 IVI I 


3378 


SAU102606 


5711 


SAUlc0041_orf_50p 


12471 


ciyi 0000044G1 0 


3379 


SAU1 01092 


5381 


SAUlc0028_orf_9p 


12192 


piui no nnnddG i o 

O 1 Ivi 1 VIUUUw*r*t\J Iw 


3379 


SAU202882 


5855 


SAU2c0381_orfJp 


12848 


^1M10000044G1 1 


3380 


SAU101546 


5475 


SAUlc0037_orfJ33p 


12349 


01141 nooft044H0fi 


3381 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


ciui 0000044H06 


3381 


SAU 100965 


5364 


SAUlc0044_orf87p 


12642 


ciui 0000044H07 


3382 


SAU 100595 


5294 


SAU I c0043_orf_62p 


12547 




3383 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000044H09 


3384 


SAU100886 


5349 


SAUlc0018_orf_16p 


12139 


S1MI0000044H09 


3384 


SAU100887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M10000044H10 


3385 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000044H11 


3386 


SAU102578 


5701 


SAUlc0039_orf61p 


12411 


SJM10000045A02 


3387 


SAU1 00866 


5344 


SAU 1 c0044_orf_ 1 OOp 


12553 


S1M10000045A06 


3388 


SAU102602 


5708 


SAUlc0032 - orf_5p 


12249 


SI Ml 0000045 A07 


3389 


SAU1 02378 


5653 


SAUlc0040_orf_61p 


12437 


S1M10000045A08 


3390 


SAU102336 


5646 


SAUlc0045_orfJ46p 


12659 


S1M10000045A12 


3391 


SAU201765 


5833 


SAU2c0309_orf_5p 


12770 


S1M10000045B01 


3392 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000045B02 


3393 


SAU100546 


5289 


SAUlc0032_.orf.2p 


12235 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
^pruicJD ) 


Genemarked gene 


full lengtn 

ORF 
Protein Seq 
ED 


S1M10000045B03 


3394 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10OO0O45BO7 


3395 


SAU101803 


5543 


SAUlc0032_orf23p 


12228 


SIM10000045B10 


3396 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


S1M10000045B11 


3397 


SAU101571 


5483 


SAUlc0044_orf210p 


12585 


S1M10000045B12 


3398 


SAU101571 


5483 


SAUlc0044_orf2l0p 


12585 


S1M10000045C02 


3399 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000045C03 


3400 


SAU100887 


5350 


SAUlc0018.orf.15p 


12138 


S1M10000045C04 


3401 


SAU102286 


5636 


SAUlc0038_orf_6p 


12393 


S1M1O000045CO4 


3401 


SAU102287 


5637 


SAUlc0038_orf_7p 


12398 


SIM10000045C05 


3402 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000045C07 


3403 


SAU101573 


5485 


SAUlc0044.orf.212p 


12587 


S1M10000045C09 


3404 


SAU101744 


5520 


SAUlc0037.orf.94p 


12367 


S1MI0000045C09 


3404 


SAU300191 


5868 


SAU3c0672_orfJp 


13037 


S1M10000045D01 


3405 


SAU101893 


5572 


SAUlc0034.orf.32p 


12282 


S1M10000045D03 


3406 


SAU101599 


5491 


SAUlc0041_orf_5p 


12478 


S1M10000045D07 


3407 


SAUI01491 


5464 


SAUlc0025„orf.20p 


12165 


S1M10000045D08 


3408 


SAU1021 17 


5603 


SAUIc0027_orf_6p 


12181 


S1M10000045D09 


3409 


SAU101572 


5484 


SAUlc0044.orf.211p 


12586 


S1MI0000045DI0 


3410 


SAU 100866 


5344 


SAUlc0044_orfJ00p 


12553 


S1M10000045DU 


3411 


SAU101492 


5465 


SAUlc0025_orf_21p 


12166 


S1M10000045DU 


3411 


SAUI01493 


5466 


SAUIc0025_orf_22p 


12167 


S1M10000045D12 


3412 


SAU101800 


5540 


SAUlc0032.orf.20p 


12225 


S1MI0000045D12 


3412 


SAU10I801 


5541 


#N/A 


#N/A 


S1M10000045E04 


3413 


SAU102132 


5605 


SAUlc0027_prfJ9p 


12177 


S1M10000045E05 


3414 


SAU101491 


5464 


SAUlc0025.orf.20p 


12165 


S1M10000045E08 


3415 


SAU201752 


5832 


SAU2c0436_orf_19p 


12963 


S1M10000045E09 


3416 


SAU101794 


5535 


#N/A 


#N/A 


SIM10000045E10 


3417 


SAU101756 


5524 


SAUic0040.orf.82p 


12445 


S1M10000045E11 


3418 


SAU100970 


5365 


SAUlc0043.orf.197p 


12529 


SIMI0000045E12 


3419 


SAU100547 


5290 


SAUlc0032.orf_3p 


12240 


S1M10000045F04 


3420 


SAU102241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000045F05 


3421 


SAU100114 


5228 


SAUlc0043.orf.225p 


12535 


S1M10000045F08 


3422 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000045F11 


3423 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000045F12 


3424 


SAU 101 806 


5546 


SAUlc0032_orf_25p 


12230 


S1M10000045G03 


3425 


SAU102059 


5597 


SAUlc0034.orf_51p 


12286 


S1M10000045G06 


3426 


SAU101400 


5444 


SAUlc0O36j>rf_35p 


12326 


S1M1000OO45GO7 


3427 


SAU101561 


5479 


SAUlc0022_orf.4p 


12149 


S1M10000045G08 


3428 


SAU100690 


5309 


#NM 


#N/A 


S1M10000045GIO 


3429 


SAU201571 


5824 


SAU2c0447.orf.17p 


12997 


SIM10000045G12 


3430 


SAU101400 


5444 


SAUlc0036.orf.35p 


12326 


S1M10000045H06 


3431 


SAU200928 


5798 


SAU2c0365.orf.5p 


12815 


S1M10000045H10 


3432 


SAU1 00414 


5270 


SAUIc0022.orf.24p 


12148 


S1M10000045H11 


3433 


SAU1 00414 


5270 


SAUlc0022_orf_24p 


12148 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


s i m \ noono46 A03 


3434 


SAU202731 


5850 


#N/A 


#N/A 


<11M10000046A04 


3435 


SAU 100062 


5225 


SAUlc0035_orf_98p 


12309 


c.1 Ml 00 00046 A 04 


3435 


SAU 100231 


5245 


#N/A 


#N/A 


<;iMinoonn46A06 


3436 


SAU101383 


5438 ! 


SAUlc0022_orf_20p 


12147 


O 1 ivi 1 UvUUU*tU/\vO 


3437 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


ctm mnnnn4/t aoq 


3438 


SAU 1003 15 


5260 


SAU 1 c0037_orf62p 


12358 


ci Ml 0000046 A 1 1 


3439 


SAU 100432 


5271 


SAUlc0040_orf_88p 


12450 


ci Ml 000 0046 A 1 1 


3439 


SAU 100433 


5272 


SAUlcO040_orf_87p 


12449 


9.1M10000046A12 


3440 


SAUI01814 


5551 


SAUlc0032_orf_32p 


12237 


91 Ml 0000046 RO 1 


3441 


SAU 102334 


5645 


SAUlc0045_orf_144p 


12658 


c? mi nnnnn4rtR03 


3442 


SAU101039 


5373 


SAUlc0043_orfJ81p 


12522 


cimi H000046R04 

O I iVl 1 UuwWWDUt 


3443 


SAU 10 1797 


5537 


SAUlc0032_orf_17p 


12221 


91M10000046B05 

O 1 IVl 1 UuUUUWDUJ 


3444 


SAU 1011 56 


5386 


SAUlcO036_orfJ2p 


12311 


qiMl 0000046R07 


3445 


SAU 100866 


5344 


SAUlc0044_orf_100p 


12553 


9 1 M 1 000004 6B08 


3446 


SAU 101 365 


5432 


SAUlc0044_orfJ12p 


12556 


°.1MI0000046B09 


3447 


SAU 100866 


5344 


SAUlc0044_orfJ00p 


12553 


S1M10000046B1 1 


3448 


SAU102541 


5697 


SAUlc0045_orf_195p 


12668 


S1M10000G46B12 


3449 


SAU1 01400 


5444 


SAUlc0036_orf_35p 


12326 


°.1M10000046C02 


3450 


SAU200601 


5787 


#N/A 


#N/A 


9 1 M 1 0000046C04 


3451 


SAU100118 


5229 


SAUIc0015_orf_l3p 


I2I25 


*s 1 M 1 0000046C05 


3452 


SAU101159 


5387 


SAUlc0036_orF46p 


12331 


Q 1 M 1 0000046P06 


3453 


SAU 102585 


5703 


SAUlc0044_orf_289p 


12611 


ci Ml 0000046^06 


3453 


SAU201773 


5834 


SAU2c0446_orf4p 


12996 


M 1 0000046C07 


3454 


SAU1 02602 


5708 


SAUlc0032_orf5p 


12249 


^ 1 M 1 0000046C08 


3455 


SAU1 00414 


5270 


SAUlc0022_orf_24p 


12148 


<?1M10000046C1 1 

O 1 IVl 1 UUWV'tU^ 1 * 


3456 


SAU1 02144 


5608 


SAUlc0041_orf_15p 


12459 


ci mi ooono46r 1 1 


3457 


SAU100313 


5259 


SAUlc0045_orf_153p 


12661 


c i }<a i nonno46P 1 1 

O I IVl luuUwU'TOvt* 


3457 


SAU 10035 9 

UA W J \J\J J J mf 


5264 


SAUlc0032_orf_35p 


12239 




3458 


SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 


c i mi nnnnnAfiivn 




<3AU102I44 


5608 


SAUlc0041_orfJ5p 


12459 


c i x/ mnAnn/ifi'nn'^ 


3460 


CAU101857 

0/\ Uivl OJ / 


5560 


SA U 1 c0044_orfJ5 6p 


12569 




3461 


cat 11 02433 


5668 


SAUlc0045_orf_37p 


12701 


0 1 1*1 1 LAJUULH-U UU J 


3462 


cat 1 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000046D08 


3463 


SAU1 01495 


5467 


SAUIc0037_orf65p 


12360 


SIM10000046D09 


3464 


SAU1 00679 


5305 


SAUlc0018_orfJ4p 


12137 


S1MI0000046D10 


3465 


SAU101808 


5548 


SAUlc0032_orf27p 


12232 


S1M10000046DU 


3466 


SAU1 00496 


5279 


SAUlc0041_orf_83p 


12484 


S1M10000046D11 


3466 


SAU301004 


5882 


SAU3cl255_orfJp 


13079 


S1M10000046D12 


3467 


SAU1 00496 


5279 


SAUlc0041_orf_83p 


12484 


S1M10000046D12 


3467 


SAU301004 


5882 


SAU3cl255_orfJp 


13079 


S1M10000046E01 


3468 


SAU101610 


5492 


SAUlc0044_orf5p 


12629 


S1M10000046E02 


3469 


SAU 101 857 


5560 


SAUlc0044_orfJ56p 


12569 


S1M10000046E04 


3470 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 j 


S1M10000046E04 


3470 


SAU101801 


5541 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 
ORF 

Protein Spn 

ID 


S1M10000046E07 


3471 


SAU 100521 


5283 


SAUlc0044 orf 250p j 


12600 


S1M10000046E08 


3472 


SAU 102283 


5634 


SAUlc0006_orf_lp j 


12119 


S1M10000046E10 


3473 


SAU102283 


5634 


SAUlc0006_orf_lp 


12119 


S1M10000046F01 


3474 


SAU101028 


5370 


SAU1 c0043_orf7p 


12552 


S1M10000046F02 


3475 


SAU 100546 


5289 


SAUlc0032.orf.2p 


12235 


S1M10000046F02 


3475 


SAU102880 


5739 


SAUlc0032.orf_ip 


12224 


S1M10000046F05 


3476 


SAU 102671 


5729 


SAUlc0024_orf9p 


12161 


S1M100O0O46F06 


3477 


SAU 100702 


5310 


SAUlc0029.orf.34p 


12196 


S1M10000046F06 


3477 


SAU300825 


5878 


SAU3cll71_orfJp 


13068 


S1M10000046F08 


3478 


SAU1 02297 ! 


5640 


SAUlc0045_orf41p 


12704 


S1M10000046F09 


3479 


SAU100517 


5282 


m/A 


m/A 


S1M10000046F10 


3480 


SAU102059 


5597 


SAUlc0034.orf.51p 


12286 


S1M1Q000046F12 


3481 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 | 


S1M10000046G01 


3482 


SAU200752 


5795 


SAU2c0354.orf_5p 


12809 


S1M10000046G01 


3482 


SAU300975. 


5880 


SAU3cl240_orf_3p 


13075 


S1M10000046G02 


3483 


SAU101571 


5483 


SAUlc0044.orf.210p 


12585 


S1M10000046G03 


3484 


SAU 100773 


5326 


SAUlc0038.orf.39p 


12377 


S1M10000046G04 


3485 


SAU100436 


5273 


SAUlc0023_orf_20p 


12154 


S1M10000046G07 


3486 


SAU101866 


5564 


SAUlc0036.orf.2lp 


12319 


S1MIG000046G09 


3487 


SAU102663 


5727 


SAUi c0024_orf.2p 


12158 


S1M10000046G10 


3488 


SAU101756 


5524 


SAUlc0040.orf.82p 


12445 


S1M10000046H01 


3489 


SAU101445 


5452 


SAUlc0038.orf.47p 


12382 


S1M10000046H01 


3489 


SAU101446 


5453 


SAUlc0038.orf48p 


12383 


S1M10000046H10 


3490 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047A03 


3491 


SAU100157 


5237 


SAUlc0040.orf.81p 


12444 • 


S1M10000047A04 


3492 


SAU3 00572 


5873 


SAU3cl019_orf_lp 


13051 


S1M10000047A05 


3493 


SAU101805 


5545 


SAUlc0032.orf.24p 


12229 


S1M10000047A06 


3494 


SAU201775 


5835 


SAU2c0446_orf_4p ~1 


12996 


S1M10000047A06 


3494 


SAU301030 


5883 


SAU3cl268.orf.lp 


13080 


S1M1O000047AO7 


3495 


SAU101807 


5547 


SAUlc0032.orf.26p 


12231 


S1M10000047A08 


3496 


SAU 102602 


5708 


SAUtc0032_orf_5p 


12249 


S1M10000047A09 


3497 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047A10 


3498 


SAU 100751 


5321 


SAUlc0036.orf.59p 


12335 


S1M10000047A11 


3499 


SAUI00131 


5232 


SAUlc0043_orf_156p 


12517 


S1M10000047A12 


3500 


SAU100300 


5253 


SAUlc0040.orf.90p 


12451 


S1MI0000047B02 


3501 


SAU101791 


5532 


SAUlc0032.orf.12p 


12216 


S1M10000047B04 


3502 


SAU101366 


5433 


SAUlc0033.orf_2p 


12266 


S1M10000047B05 


3503 


SAU101545 


5474 


SAUlc0037.orf.132p 


12348 


S1M10000047B06 


3504 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000047B08 


3505 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000047B09 


3506 


SAU100131 


5232 


SAUlc0043.orf.156p 


12517 


S1MI0000047B10 


3507 


SAU101156 


5386 


SAUlc0036.orf.12p 


12311 


S1M10000047B12 


3508 


SAU101868 


5565 


SAUU0036.orf.23p 


12320 


S1M10000047C01 


3509 


SAU1 00275 


5252 


SAUlc0036.orf.15p 


12314 
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Clone name 


ClODe 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Sen 
ID 


S1M10000047C02 


3510 


SAU101156 


5386 


SAUlc0036_orfJ2p 


12311 


S1M10000047C03 


3511 


SAU200006 


5770 


SAU2c0157_orfJp 


12723 


S1M10000047C04 


3512 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047C06 


3513 


SAU101815 


5552 


SAU!c0032_orf33p 


12238 


S1M10000047C08 


3514 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000047C09 


3515 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047C11 


3516 


SAU201775 


5835 


SAU2c0446j>rf4p 


12996 


S1M10OD0047CI1 


3516 


SAU301030 


58S3 


SAU3cl268_orf_lp 


13080 


S1M10000047C12 


3517 


SAUI01868 


5565 


SAUlcO036_orf_23p 


12320 


S1M10000047D02 


3518 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


S1M10000047D03 


3519 


SAU101868 


5565 


SAUlc0036_prf23p 


12320 


S1M10000047D04 


3520 


SAUI0OI57 


5237 


SAUIc0040_orf_8Ip 


12444 


S1M10000047D05 


3521 


SAU10127I 


5411 


SAUl<rt037_orf90p 


12366 


S1M10000047D09 


3522 


SAU1 00921 


5355 


SAUlc0038_.orf.76p 


12396 


S1M10000047D10 


3523 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000047D11 


3524 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000047D12 


3525 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000047E01 


3526 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000047E02 


3527 


SAUI00131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000047E03 


3528 


SAU102452 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000047E04 


3529 


SAU101996 


5584 


SAUlc0040_orf_?9p 


12456 


S1M10000047E05 


3530- 


SAU10I8I5 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000047E06 


3531 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000047E08 


3532 


SAU102200 


5611 


SAUlc0045j>rf_168p 


12665 


S1M10000047E09 


3533 


SAU100810 


5333 


SAUlc0037_orfJlp 


12343 


S1M10000047E10 


3534 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047E11 


3535 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10Q00047E12 


3536 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047F02 


3537 


SAU100158 


5238 


SAUlc0040_orf80p 


12443 


S1M10000047F03 


3538 


SAUI01242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000047F04 


3539 


SAU300572 


5873 


SAU3cl019j>rfJp 


13051 


S1M10000047F05 


3540 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047F06 


3541 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047F07 


3542 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000047F08 


3543 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


SIM10000047F09 


3544 


SAU100157 


5237 


SAUlc0040_orfJlp 


12444 


SIM10000047F10 


3545 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000047FU 


3546 


SAU101805 


5545 


SAUlc0032_orf24p 


12229 


S1M10000047F12 


3547 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000047GOI 


3548 


SAUI01369 


5434 


SAUlc0033_orfJp 


12274 


S1M10000047G02 


3549 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000047G04 


3550 


SAUI0I341 


5424 


SAUIc0044_orf_38p 


12618 


SIM10000047G05 


3551 


SAU100684 


5306 


SAUlc0044_orf_68p 


12632 


SIM10000047G05 


3551 


SAU100685 


5307 


SAUlc0044_orf_69p 


12633 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 


S1M10O00047GO6 


3552 


SAUI00141 


5236 


SAUlc0032_orf_8p 


12259 


S1M100OOO47GO7 


3553 


SAU101798 


5538 


SAUlc0032 orf 18p 


12222 


S1M10000047G08 


3554 


SAU101028 


5370 


SAUIc0043 orf 7p 


12552 


S1M10000047G09 


3555 


SAU100810 


5333 


SAUlc0037 orf lip 


12343 


S1MI0000047G10 


3556 


SAU 102607 


5712 


SAUIc0041 orf 51p 


12472 


S1M10000047H03 

O A 1*1 1 V Vv W*T / X LvV 


3557 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


S 1 M 1 0000047H04 


3558 


SAU 102200 


5611 


SAUlc0045 orf 168p 


12665 


S 1 M 1 000 0047H05 


3559 


SAU 102452 


5676 


SAUU0045 orf 20p 


12674 


S1M10000047H06 

O 1 IT* 4 V V V W°T / A 1UU 


3560 


SAU 103 03 8 


5757 


#N/A 


#N/A 


S1M10000047H07 


3561 


SAU200006 


5770 


SAU2c0157 orf lp 


12723 


S 1 M 1 0000047HO 8 


3562 


SAU101798 


5538 


SAUlc0032 orf 18o 


12222 


S1M10000047H09 


3563 


SAU 102578 


5701 


SAUlc0039 orf 61 p 


12411 


S1M10000047H11 

1 ITI 1 WV / ill 1 


3564 


SAU1 01028 


5370 


SAUIc0043 orf 7p 


12552 


SI Ml 0000048 A02 


3565 


SAU201571 


5824 


SAU2c0447_orfJ 7p 


12997 


SI Ml 0000048 A03 


3566 


SAU 100866 


5344 


SAU 1 c0044_orfj OOp 


12553 


S1M10000048A04 


3567 


SAU 103038 


5757 


#N/A 


#N/A 


SIM1000004SA05 


3568 


SAU10I868 


5565 


SAU I c003 6_orf_23p 


12320 


SI Ml 0000048 A06 


3569 


SAU 1001 57 


5237 


SAUlc0040 orfJSlp 


12444 


S1M10000048A07 


3570 


SAU101156 


5386 


SAU I cO03 6_orfJ 2p 


12311 


SIM 10000048 A09 


3571 


SAU100158 


5238 


SAUlc004O_orfJ0p 


12443 


S1M1 0000048 A10 


3572 


SAU201571 


5824 


SAU2c0447_orfJ 7p 


12997 


S1M10000048A11 


3573 


SAU 101 807 


5547 


SAU 1 c0032_orf_26p 


12231 


SI Ml 0000048 A12 


3574 


SAU101271 


5411 


SAU I c0037_orf90p 


12366 


S1M10000048B02 


3575 


SAU1 00608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000048B05 


3576 


SAU 101 028 


5370 


SAUlc0043_orf_7p 


12552 


SI Ml 0000048808 


3577 


SAU1 02452 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000048B10 


3578 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 i 


S1M10000048B11 


3579 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000048B12 

O 1 ItI 1 VVVtAnvlU I *> 


3580 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000048B12 


3580 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


S1M10000048C01 


3581 


SAU101028 


5370 


SAUlc0043 orf 7p 


12552 


S1M1 0000048 C02 


3582 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


S1M1 0000048 C03 

O i J~H WWWW7VVW 


3583 


SAU 102200 


5611 


SAUlc0045 orf J68p 


12665 


S1M10000048C05 


3584 


SAU300998 


5881 


SAU3cl253_orfJp 


13077 


SIMI0000048C06 


3585 


SAUI 00684 


5306 


SAUIc0044_orf_68p 


12632 


S1M10000048C06 


3585 


SAU1 00685 


5307 


SAUlc0044_orf_69p 


12633 


SIM10000048C07 


3586 


SAUI 02452 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000048C08 


3587 


SAUI 01 632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000048C09 


3588 


SAUI 01 907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000048C11 


3589 


SAU101815 


5552 


SAUlc0032_orfJ3p 


12238 


S1M10000048D02 


3590 


SAU100123 


5230 


SAUlc0043_orfJ89p 


12526 


S1M10000048D02 


3590 


SAUI 02001 


5536 


SAUlc0040_orfJ02p 


12424 


S1M10000048D02 


3590 


SAU103159 


5762 


SAUlc0045_orf 204p 


12670 


S1M10000048D02 


3590 


SAU201827 


5837 


SAU2c0449_orfJlp 


13002 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

ID 


S1M10000048D08 


3591 


SAU300572 


5873 


SAU3cl0l9_orfJp 


13051 | 


S1M10000048D09 


3592 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000048D10 


3593 


SAU302950 


5914 


SAU3cl512_orf_I2p 


13160 


S1M10000048D12 


3594 


SAU102599 


5706 


SAUlc0041_orf_45p 


12466 


S1M10000048D12 


3594 


SAU103191 


5765 


SAUlc0041_orf_44p 


12465 


S1M10000048E02 


3595 


SAU101028 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000048E03 


3596 


SAU102200 


5611 


SAUlc0045_orfJ6Sp 


12665 


S1M10000048E04 


3597 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M1O0OOO48EO6 


3598 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000048E07 


3599 


SAU1 00959 


5359 


SAUlc0042j>rf_102p 


12485 


S1M1O000O48EO8 


3600 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1MIOOO0O48E1O 


3601 


SAU3 02950 


5914 


SAU3cl512_orf_12p 


13160 


S1M10000048F02 


3602 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


S1M10000048F07 


3603 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000048F08 


3604 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048F09 


3605 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


SIM10000048F11 


3606 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000048F11 


3606 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000048F12 


3607 


SAU103038 


5757 


#N/A 


#N/A 


SI Ml 0000048 G02 


3608 


SAU102453 


5677 


SAUlc0045_orfJ9p 


12669 


S1M10000048G03 


3609 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000048G04 


3610 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000048G05 


3611 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000048G07 


3612 


SAU102006 


5589 


SAUlc0040_orfJ07p 


12427 


S1M10000048G07 


3612 


SAU102007 


5590 


SAUlc0040_orf_108p 


12428 


S1M10000048G10 

w> 1 1** • WWW ~i V * w 


3613 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000048G11 


3614 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M100Q0048H01 


3615 


SAU1 00608 


5297 


SAUlc0034_orf_69p 


12293 


S1M1O000O48HO2 


3616 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000048H03 


3617 


SAU101815 


5552 


SAUlc0032_orf33p 


12238 


S1M10000048H04 


3618 


SAU! 02200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000048H05 


3619 


SAU100157 


5237 


SAUlc0040_orfJlp 


12444 


S1M10000048H07 


3620 


SAU 100 157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048H08 


3621 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000048H09 


3622 


SAU100157 


5237 


SAUlc0040_orf_8lp 


12444 


S1M10000048H10 


3623 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000048H11 


3624 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


K1M10000037D10 


1077 


ECO100078 


10023 


#N/A 


» 


K1M10000002F02 


1054 


ECO100252 


10052 


8N/A 


#N/A 


K1M10000007F01 


1057 


ECOl 00397 


10064 


#N/A 


#N/A ; 


K1M10000007F01 


1057 


ECO100398 


10065 


#N/A 


UWA 


K1M10000004F06 


1056 


ECOI00990 


10120 


#N/A 


#N/A 


KJM10000019D06 


1064 


ECO 100990 


10120 


#N/A 


#N/A 


K1M10000030C07 


1070 


ECO102108 


10214 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

OKr 
Protein Seq 
ID 


KIM10000044G05 


1086 


ECO 102262 


10228 


m/A 


m/A 


K1M10000036G08 


1076 


ECOl 02447 


10247 


m/A 


m/A 


K1M10000O33E01 


1075 


ECO 102539 


10258 


#N/A 


m/A 


K1M10000043D05 


1081 


ECOl 02620 


10266 


#N/A 


m/A 


K1MI0000045D10 


1088 


ECO102620 


10266 


#N/A 


m/A 


K1M10000003C01 


1055 


ECO103101 


10315 


m/A 


m/A 


K1M10000030E07 


1071 


ECO104120 


10462 


m/A 


#N/A 


K1M10000045A07 


1087 


ECO104268 


10475 


m/A 


m/A 


S4M10000020F05 


3721 


ECO100449 


#N/A 


m/A 


m/A 


S4M10000026D04 


3742 


ECO100676 


m/A 


m/A 


m/A 


S4M 100000 J 4D07 


3706 


ECO 100757 


m/A 


m/A 


UWA 


S4M10000015BU 


3708 


ECO100757 


m/A 


m/A 


m/A 


S4M1 000001 6A02 


3710 


ECO100757 


#N/A 


m/A 


m/A 


S4M10000022EI2 


3725 


ECO100757 


#N/A 


m/A 


m/A 


S4M10000026E12 


3744 


ECO100757 


m/A 


m/A 


m/A 


S4M10000035E03 


3764 


ECO 100757 


m/A 


m/A 


m/A 


S4M10000008H10 


3693 


ECO100758 


10101 


m/A 


m/A 


S4M10000014B05 


3704 


ECO100758 


10101 


m/A 


m/A 


S4M1 00000 14D07 


3706 


ECO100758 


10101 


m/A 


m/A 


S4MIO00O0I5BII 


3708 


ECO100758 


10101 


#N/A 


nwA " 


S4M 1000001 5 E09 


3709 


ECO100758 


10101 


m/A 


m/A 


S4M1 00000 16A02 


3710 


ECO100758 


10101 


m/A 


m/A 


S4M10000022E12 


3725 


ECO100758 


10101 


#N/A 


#N/A 


S4M10000029B12 


3747 


ECO100758 


10101 


m/A 


m/A 


S4M1OO0002OG10 


3722 


ECO100796 


10105 


m/A 


m/A 


S4M10000023F01 


3728 


ECO101916 


#N/A 


m/A 


m/A 


S4M10000014H02 


3707 


ECO102028 


#N/A 


m/A 


m/A 


S4M10000012B06 


3700 


ECO102066 


#N/A 


m/A 


m/A 


S4M10000035D01 


3762 


ECO102066 


#N/A 


m/A 


m/A 


S4M10000024C06 


3730 


ECO102189 


10224 


m/A 


m/A 


S4M10000006C05 


3689 


ECO102282 


#N/A 


m/A 


m/A | 


S4M1000OO37HO9 


3772 


ECO102296 


#N/A 


#N/A 


m/A 


S4M 1 000003 0G 11 


3751 


ECO102302 


#N/A 


#N/A 


#N/A 


S4M10000026C10 


3741 


ECO102416 


10245 


#N/A 


#N/A 


S4M10000026E06 


3743 


ECO102416 


10245 


#N/A 


#N/A 


S4M10000036F07 


3768 


ECO102416 


10245 


#N/A 


m/A 


S4M10000034A02 


3756 


ECO102526 


#N/A 


#N/A 


m/A 


S4M10000006F08 


3690 


ECO102541 


10259 


#N/A 


m/A 


S4MI0000002G08 


3684 


ECO102730 


#N/A 


#N/A 


m/A 


S4M10000026C10 


3741 


ECO102870 


#N/A 


#N/A 


m/A 


S4M10000026E06 


3743 


ECO102870 


#N/A 


#N/A 


m/A 


S4M10000036F07 


3768 


ECO102870 


#N/A 


#N/A 


m/A 


S4M10000034H05 


3759 


ECO102900 


#N/A 


#N/A 


m/A 


S4M10000006A08 


3688 


ECO102944 


#N/A 


#N/A 


#N/A 
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Clone name 


Clone 
SeqlD 


PatboSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

ro 


S4M10000014D04 


3705 


ECOI02986 


10301 


#N/A 


m/A 


S4M10000022D12 


3724 


ECOl 03238 


10354 


#N/A 


m/A 


S4M10000033F08 


3753 


ECO103238 


10354 


#N/A 


m/A 


S4M10000033G09 


3755 


ECO103238 


10354 


#N/A 


uh/a 


S4M 1000000 ICO I 


3680 


ECO103265 


10365 


#N/A 


m/A 


S4M10000024B02 


3729 


ECO103280 


m/A 


#N/A 


m/A 


S4M10000020A04 


3720 


ECO103461 


#N/A 


m/A 


m/A 


S4M10000002B06 


3681 


ECOl 03666 


#N/A 


#N/A 


m/A 


S4M100OOO19HO6 


3719 


ECOl 03738 


#N/A 


#N/A 


m/A 


S4M1O000024H02 


3736 


ECOl 03738 


#N/A 


#N/A 


m/A 


S4M10000030F07 


3750 


ECO103738 


#N/A 


m/A 


m/A 


S4M10000034H09 


3760 


ECO 1 03738 


#N/A 


#N/A 


m/A 


S4M 1 000003 2B 12 


3752 


ECO 103935 


#N/A 


#N/A 


m/A 


S4M 1 0000002B09 


3682 


ECO 103936 


#N/A 


#N/A 


m/A 


S4M1 000003 7A 10 


3770 


ECO103951 


#N/A 


#N/A 


#N/A 


S4M1 00000 18D09 


3711 


ECO104080 ! 


#N/A 


#N/A 


m/A 


S4M10000035F09 


3766 


EFA101301 


#N/A 


EFAlc0040_orf_173p 


m/A 


S4M10000035F09 


3766 


EFA102170 


#N/A 


EFAlc0040_orf_121p 


m/A 


S4M 100Q000 1 COl 


3680 


EFA 103268 


#N/A 


EFAlc0010_orfJp 


10479 


S4M10000036F07 


3768 


HPY200334 


#N/A 


#N/A 


m/A 


S4M 10000001 COl 


3680 


HPY201116 


11570 


#N/A 


uu/A 


S4M10000037A10 


3770 


KPN1 00467 


#N/A 


KPNlc0583_orf_2p 


m/A 


S4M10000030G11 


3751 


KPN101078 


#N/A 


KPNlcll90_prfJp 


m/A 


S4M10000024B02 


3729 


KPN101160 


#N/A 


KPNlcl224j>rf_lp 


m/A 


S4M10000032B12 


3752 


KPN 101 846 


#N/A 


KPNlcl681_orf2p 


m/A 


S4M10000006C05 


3689 


KPN102011 


#N/A 


KPNlcl862_orf_4p 


m/A 


S4M10000035B01 


3761 


KPN102014 


#N/A 


KPNtcl786_orfJp 


11654 


S4M1 00000 12B 06 


3700 


KPN 102524 


#N/A 


#N/A 


m/A 


S4M10000035D01 


3762 


KPN102524 


#N/A 


#N/A 


m/A 


S4M10000002G04 


3683 


KPNl 02558 


#N/A 


KPNlcl982_orf_3p 


m/A 


S4M10000002G08 


3684 


KPN102558 


#N/A 


KPNlcl982_orf_3p 


m/A 


S4M10000008H10 


3693 


KPN103640 


#N/A 


KPNlc2761_orf_lp 


m/A 


S4M1 00000 14B05 


3704 


KPN103640 


#N/A 


KPNlc276l_orf_lp 


m/A 


S4M10000014D07 


3706 


KPN103640 


#N/A 


KPNlc276l_orfJp 


m/A 


S4MI0OO0OI5B11 


3708 


KPN103640 


#N/A 


KPNlc276l_orfJp 


m/A 


S4M10000015E09 


3709 


KPNl 03640 


#N/A 


KPNlc2761_orf_lp 


m/A 


S4M10000016A02 


3710 


KPN 103640 


m/A 


KPNlc276l_orfJp 


m/A 


S4M10000022E12 


3725 


KPNl 03640 


m/A 


KPNlc276l_orfJp 


m/A 


S4M10000026E12 


3744 


KPNl 03640 


m/A 


KPNlc276l_orfJp 


#N/A 


S4M10000035E03 


3764 


KPN103640 


#N/A 


KPNlc2761_orfJp 


#N/A 


S4M10000008H10 


3693 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4MI0000014B05 


3704 


KPN103641 


m/A 


KPNlc2761_orf_2p 


11705 


S4M10000014D07 


3706 


KPN103641 




KPNlc2761_orf2p 


11705 


S4M10000015B11 


3708 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 
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Clone name 


Clone 
SeqED 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene ; 


full length 
ORF 

Ppntoln Con 
r rulclD octj 

ID 


S4M100000I5E09 


3709 


KPN 103641 


tm/A 


KPNlc2761_orf_2p 


11705 


S4M 100000 16A02 


3710 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M10000022E12 


3725 


KPN 103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M10000029B12 


3747 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M10000035E03 


3764 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M10000026C10 


3741 


KPN103871 


#N/A 


KPNlc2844_orf2p 


0N/A 


S4M10000026E06 


3743 


KPN 103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 


S4M10000036F07 


3768 


KPN103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 


S4M10000019H06 


3719 


KPN104321 


#N/A 


KPNlc3011_orf_lp 


#N/A 


S4M10000024H02 


3736 


KPNI04321 


#N/A 


KPNlc3011_orfJp 


#N/A 


S4M10000030F07 


3750 


KPN104321 


#N/A 


KPNlc30H_orfJp 


#N/A 


S4M10000034H09 


3760 


KPN 1 04321 


#N/A 


KPNlc3011_orMp 


#N/A 


S4M1000O035F02 


3765 


KPN104321 


#N/A 


KPNlc3011_orf_lp 


#N/A 


S4M10000002B06 


3681 


KPN104608 


#N/A 


KPNlc3070_orf_3p 


#N/A 


S4M 1 00000 18D09 


3711 


KPN105957 


#N/A 


KPNlc3587_orfJp 


#N/A 


S4M10000024C06 


3730 


KPN106468 


#N/A 


KPNlcll86_orf_lp 


11638 


S4M1 0000009 A05 


3694 


KPN106681 


#N/A 


#N/A 


#N/A 


S4M 100000 1 0D04 


3696 


KPNI06681 


#N/A 


#N/A 


#N/A 


S4M100000UE08 


3699 


KPN106681 


#N/A 


#N/A 


#N/A 


S4M1 0000020 A04 


3720 


KPN106813 


#N/A 


KPNlc2010_orfJp 


#N/A 


S4M10O00OO5GO5 


3685 


KPN106840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M10000006F08 


3690 


KPN106840 


#N/A 


KPNlc2087_orfJp 


11664 


S4M10000007G01 


3691 


KPN106840 


#N/A 


KPNlc2087_orfJp 


11664 


S4M10000008C08 


3692 


KPN106840 


#N/A 


KPNlc2087.orf.lp 


11664 


S4M 1 00000 18E 10 


3712 


KPNI06840 


#N/A 


KPNlc2087_orfJp 


11664 


S4M 1 00000 18F 10 


3713 


KPN106840 


#N/A 


KPNlc2087_orfJp 


11664 


S4M1 00000 19G04 


3717 


KPN106840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M 10000001 CO 1 


3680 


SAU101756 


#N/A 


SAUlc0040__orfJ2p 


12445 


S4M 10000001 CO 1 


3680 


SAU200931 


UK/A 


SAU2c0151_orfJp 


12722 


S4M 1000000 ICO I 


3680 


SPN102008 


#N/A 


SPNlc0007_orf92p 


#N/A 


S4M 10000001 CO 1 


3680 


SPN202419 


#N/A 


SPN2c0592_.orf.lp 


0N/A 


S4M1 00000 19H06 


3719 


STYOO0O68 


#N/A 


STYc00048_orf_26p 


#N/A 


S4M10000024H02 


3736 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4M10000030F07 


3750 


STY000068 


#N/A 


STYc00048_orf_26p 


0N/A 


S4M10000034H09 


3760 


STY000068 


#N/A 


STYc00048_orf_26p 


m/A 


S4M10000035F02 


3765 


STY000068 


#N/A 


STYcO0048_.orf.26p 


#N/A 


S4M100O0O26C10 


3741 


STY000225 


#N/A 


STYc00041_.orf.40p 


13740 


S4M10000026E06 


3743 


STY000225 


#N/A 


STYc00041_orf_40p 


13740 


S4M100O0036F07 


3768 


STY000225 


#N/A 


STYc0004Lorf_40p 


13740 


S4M10000026D04 


3742 


STY000244 


#N/A 


STYc00041_orfJlp 


8N/A 


S4M10000034H05 


3759 


STY000244 


#N/A 


STYc0004i_orfJlp 


#N/A 


S4M100O0O27EO2 


3746 


STY000409 


#N/A 


STYc00053_orf.ll Op 


m/A 


S4M10000025E02 


3738 


STY000498 


#N/A 


STYc00072_orf_46p 


#N/A 


S4M10000034A02 


3756 


STY000498 


#N/A 


STYc00072_orf_46p 


m/A 
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Gone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S4M10000034D06 


3758 


STY000625 


#N/A 


STYc00062_orf__63p 


13784 


S4M1 00000 14D04 


3705 


STY000737 


#N/A 


STYc00054_orf^l08p 


13759 


S4M10000013H02 


3703 


STY000753 


#N/A 


STYc00054_orf_91p 


m/A 


S4M10000006A08 


3688 


STY000817 


#N/A 


STYc00054_orf_145p 


#N/A 


S4M10000036D07 


3767 


STY0O0817 


#N/A 


STYc00054_.orf.145p 


#N/A 


S4M1 00000 18D09 


3711 


STY000848 


#N/A 


STYc00101_orf23p 


#N/A 


S4M1 00000 14H02 


3707 


STY000968 


#N/A 


STYc00086_orf_86p 


#N/A 


S4M 1 0000024G04 


3734 


STY000986 


#N/A 


#N/A 


UN/A 


S4M10000025H07 


3740 


STY000986 


#N/A 


m/A 


#N/A 


S4M 1 0000029D 1 2 


3748 


STY000986 


#N/A 


#N/A 


m/A 


S4M10000037A10 


3770 


STY001009 


#N/A 


STYc00080_orfJ44p 


m/A 


S4M10000035F09 


3766 


STY001185 


#N/A 


STYc00O98_prf_2p 


m/A 


S4M10000026D04 


3742 


STY001220 


#N/A 


STYc00123_orfJ7p 


m/A 


SAM 1 Q000022H06 


3727 


STY001285 


#N/A 


#N/A 


UWA 


C4M 1 0000030D03 


3749 


STY001285 


#N/A 


#N/A 


#N/A 


SAM 1 000003 7E 10 


3771 


STY001363 


#N/A 


STYctf0034_orfJ26p 


m/A 


S4M10000002B06 


3681 


STY001380 


#N/A 


STYc00U9_,orf3p 


m/A 


SAM 1 00000 1 1 D08 


3698 


STY001534 


#N/A 


#N/A 


m/A 


1 000002AC 1 1 


3731 


STY001582 


#N/A 


#N/A 


m/A 


SAM1 000002 ^ A 1 1 


3737 


STY001582 


#N/A 


m/A 


m/A 


SAM1 000001 5F09 


3766 


STY001619 


#N/A 


#N/A 


m/A 


SAM1000Q022D12 


3724 


STY001777 


#N/A 


STYc00187_orf4p 


13970 


SAM 1 0000033F08 


3753 


STY00I777 


#N/A 


STYc00187_orf_4p 


13970 


SAM 1 000003 3G 09 


3755 


STY001777 


m/A 


STYcO0187j>rf_4p 


13970 


SAM 1 000000 1 CO 1 


3680 


STY001790 


#N/A 


STYc00187_orf_14p 


13967 


SAM 1 0000026C 1 0 


3741 


STY001S53 


#N/A 


STYc001S0_orf_22p 


m/A 


SAM 1 000002 6E06 


3743 


STY001853 


#N/A 


STYc00180_orf_22p 


m/A 


SAM 1 000001 6F07 


3768 


STY001853 


#N/A 


STYc00180j>rf_22p 


m/A 


SAM 1 0000020 A04 


3720 


STY002064 


tm/A 


STYc00074_.orf.163p 


m/A 


SAM 1 0000020 A04 


3720 


STY002066 


#N/A 


#N/A 


#N/A 


SAM 1 0000024B02 


3729 


STY002145 


#N/A 


STYc00074j>rfJ7p 


m/A 


SAM J 00000 1 0B05 


3695 


STY002525 


#N/A 


STYc00H4._orfJ59p 


#N/A 


SAM 1 00000 12B 12 


3701 


STY002525 


#N/A 


STYc00114j>rf_159p 


m/A 


S4M10000022D04 


3723 


STY002525 


m/A 


STYc00U4_orfJ59p 


#N/A 


S4M10000022G07 


3726 


STY002525 


#N/A 


STYc00114_orfJ59p 


m/A 


S4M10000024G01 


3733 


STY002525 


#N/A 


STYc00114_orfJ59p 


m/A 


S4M10000024G09 


3735 


STY002525 


#N/A 


STYc00114_orfJ59p 


#N/A 


S4M10000025E05 


3739 


STY002525 


#N/A 


STYc00114_orf_159p 


m/A 


S4M10000027C10 


3745 


STY002525 


#N/A 


STYc00114_orM59p 


m/A 


S4M10000034A09 


3757 


STY002525 


m/A 


STYc00n4j>rfJ59p 


m/A 


S4M10000037H09 


3772 


STY002590 


#N/A 


STYc00114.j)rf_104p 


m/A 


S4M10000002G04 


3683 


STY002623 


#N/A 


STYc00114__orf_90p 


m/A 


S4M10000002G08 


3684 


STY002623 


#N/A 


STYc00H4_orf_90p 


m/A 


S4M10000033G05 


3754 


STY002638 


m/A 


STYc00U4_orf_15p 


13870 
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Clone name 


Clone 
SeqD> 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fun length 

ORF 
Protein Seq 
ID 


S4M10000006A06 


3687 


STY002672 


m/A 


STYcOOU4_orf_l36p 


m/A 


S4M1 00000 10H04 


3697 


STY002711 


#N/A 


STYc00223_orf_lp 


m/A 


S4M1 0000005 H02 


3686 


STY002738 


m/A 


STYc00223_orfJ7p 


m/A 


S4M1OOO0O12B06 


3700 


STY002826 


#N/A 


STYc00152_orf_12p 


m/A 


S4M10000035DOI 


3762 


STY002826 


#N/A 


STYc00152_orfJ2p 


m/A 


S4M 1 000001 8G03 


3714 


STY002889 


#N/A 


#N/A 


m/A 


S4M 1 00000 18H04 


3715 


STY002889 


#N/A 


#N/A 


m/A 


S4M1 00000 19F05 


3716 


STY002889 


#N/A 


#N/A 


m/A 


S4M1 00000 19G05 


3718 


STY002889 


#N/A 


m/A 


m/A 


S4M10000037E10 


3771 


STY002959 


#N/A 


STYc00215_orf_llp 


14011 


S4M10000002B09 


3682 


STY003082 


#N/A 


STYc00238_orfJ2p 


m/A 


S4MI0000032B12 


3752 


STY003084 


#N/A 


STYc00238_orf_13p 


m/A 


S4M10000024C06 


3730 


STY003375 


#N/A 


STYc00183_orfJ9p 


13957 


S4M1 00000 12D02 


3702 


STY003377 


#N/A 


#N/A 


m/A 


S4M10000030G11 


3751 


STY003384 


#N/A 


STYc00i83_orfJ30p 


m/A 


S4M10000006F08 


3690 


STY003460 


#N/A 


STYc00339_orf_20p 


14087 


S4M10000024F08 


3732 


STY003664 


#N/A 


#N/A 


m/A 


S4M10000020G10 


3722 


STY004048 


#N/A 


STYc00207_orf_161p 


13999 


S4M10000008HIO 


3693 


STY004152 


#N/A 


STYc00207_orfJ94p 


14003 


S4M1 00000 14B05 


3704 


STY004152 


#N/A 


STYc00207_orf_194p 


14003 


S4M 100000 15E09 


3709 


STY004152 


#N/A 


STYc00207_orfJ94p 


14003 


S4M 1000001 6 A02 


3710 


STY004152 


#N/A 


STYc00207_orfJ94p 


14003 


S4M10000022E12 


3725 


STY004152 


m/A 


STYc00207_orf_194p 


14003 


S4M10000029B12 


3747 


STY0Q4152 


#N/A 


STYc00207_orf_194p 


14003 


S4M10000035E03 


3764 


STY004152 


#N/A 


STYc00207_orfJ94p 


14003 


S4M10000008H10 


3693 


STY004154 


#N/A 


STYc00207_orf_195p 


m/A 


S4M10000014B05 


3704 


STY004154 


m/A 


STYc00207_orM95p 


m/A 


S4M1 00000 14D07 


3706 


STY004154 


#N/A 


STYc00207_orf_195p 


m/A 


S4M 100000 1 5BU 


3708 


STY004154 


#N/A 


STYc00207_orf_195p 


m/A 


S4M 1 00000 15E09 


3709 


STY004154 


#N/A 


STYc00207_orfJ95p 


m/A 


S4M10000016A02 


3710 


STY004154 


#N/A 


STYc00207_orf_195p 


m/A 


S4M10000022E12 


3725 


STY004154 


#N/A 


STYc00207_orM95p 


#N/A 


S4M10000026E12 


3744 


STY004154 


#N/A 


STYcO0207_orfJ95p 


m/A 


S4M10000035E03 


3764 


STY004154 


#N/A 


STYc00207_orfJ95p 


m/A 


S4M10O00O05G05 


3685 


STY004239 


UN/A 


#N/A 


m/A 


S4M10000007G01 


3691 


STY004239 


3N/A 


! m/A 


m/A 


S4M10000008C08 


3692 


STY004239 


#N/A 


#N/A 


#N/A 


S4M1 000001 8E 10 


3712 


STY004239 


#N/A 


m/A 


m/A 


S4M10000018F10 


3713 


STY004239 


#N/A 


#N/A 


#N/A 


S4M10000019G04 


3717 


STY004239 


#N/A 


m/A 


m/A 


S4M10000037A04 


3769 


STY005016 


#N/A 


#N/A 


m/A 


K1M10000007F01 


1057 


SAUI00968 


m/A 


SAUlcQ044_orf_90p 


12643 


KIM10000007F01 


1057 


SAU201145 


#N/A 


SAU2c0405j>rf7p 


12884 


KIM1OO00007F01 


1057 


SPN101971 


#N/A 


SPNlc0009_orC54p 


m/A 
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Clone name 


Cone 
SeqED 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


K1M10000007F01 


1057 


SPN201024 


#N/A 


SPN2c0417_orf_4p 


m/A 


K1M10000003C01 


1055 


STY000773 


m/A 


STYc00054_orf_16p 


13764 


KIM10000023E09 


1068 


STY000886 


#N/A 


#N/A 


#N/A 


K1M10000023E10 


1069 


STY000886 


#N/A 


m/A 


m/A 


K1M10000007F01 


1057 


STY001430 


#N/A 


STYc00!48_orfJtp 


13915 


K1M10000007F01 


1057 


STY001433 


#N/A 


STYc00148_orf_12p 


13916 


K1M10000036G08 


1076 


STY001867 


#N/A 


STYc00l80_orfJ0p 


13948 


K1M1OOO0O3OC07 


1070 


STY002768 


#N/A 


#N/A 


#N/A 


K1M10000037DI0 


1077 


STY002995 


#N/A 


STYc00215_orf_67p 


14018 


K1M10000044G05 


1086 


STY003357 


#N/A 


STYc00183_orf_91p 


13963 
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TABLE VIC 



PathoSeq Gene 


Nucleotide SeqlD 


Protein 


Locus 




SeqlD 


EFA1 00001 


3806 


4861 


EFA100023 


3807 


4862 


EFA100065 


3808 


4863 


EFA100151 


3809 


4864 


EFA100157 


3810 


4865 


EFA100165 


3811 


4866 


EFA100190 


3812 


4867 


EFA100194 


3813 


4868 


EFA1 00200 


3814 


4869 


EFA100210 


3815 


4870 


EFA100211 


3816 


4871 


EFA1 00289 


3817 


4872 


EFA1 00295 


3818 


4873 


EFA100312 


3819 


4874 


EFA100329 


3820 


4875 


EFA1 00394 


3821 


4876 


EFA100397 


3822 


4877 


EFA1 00399 


3823 


4878 


EFA100426 


3824 


4879 


EFA100478 


3825 


4880 


EFA100615 


3826 


4881 


EFA100617 


3827 


4882 


EFA1 00641 


3828 


4883 


EFA1 00642 


3829 


4884 


EFA100668 


3830 


4885 


EFA1 00689 


3831 


4886 


EFA1 00704 


3832 


4887 


EFA1 00739 


3833 


4888 


EFA100740 


3834 


4889 


EFA100741 


3835 


4890 


EFA1 00742 


3836 


4891 


EFA100748 


3837 


4892 


EFA100756 


3838 


4893 


EFA1 00757 


3839 


4894 


EFA1 00783 


3840 


4895 


EFA100795 


3841 


4896 


EFA1 00798 


3842 


4897 


EFA100811 


3843 


4898 


EFA100870 


3844 


4899 


EFA100914 


3845 


4900 
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x alUUOCt| \jfCUC 




Prntpin 


T .none 




SealD 


FFA 10091 9 

jJjx f\ 1 \J\Jy X y 


3846 


4901 


FFA 100955 


3847 

jot / 


4902 


FF A 1 00970 


3848 


4903 


FF A 1 00978 

UL -t\ X \J\Jy / O 


3849 


4904 


FF A 100991 


3850 


4905 


FFA 101 099 


3851 


4906 


FFA 101 060 


3852 


4907 


FFA101079 

X>X 1 v 1 W / 7 


3853 


4908 


FFA 101 080 


3854 


4909 


FFA 101 086 


3855 
jo j j 


4910 


FFA101 190 


3856 

JO JU 


4911 


FFA101 191 


3857 


4912 


FFA101 193 


3858 


4913 


FFA101 141 

X-/.T AlUl I *T i 


3859 

JOJ7 


4914 


FFA 101 1 SO 


3860 


4915 


FFA 1 01 1 59 


3861 


4916 


FFA 101 160 


3862 


4917 


FFA101 161 


3863 

JO VI J 


4918 


FFA 101 1fi9 


3864 

JOU*t 


4919 


FFA 101 163 


3865 

JOU J 


4920 


FFA 1 01 1 6A 


3866 


4991 


FFA 1 01 1 65 


3867 

JO\J / 


4922 


FFA 101 1 69 


3868 


4923 


FFA 101 95^ 


3869 

JOU7 


4924 


FFA 101957 


3870 

JO/v 


4925 


FFA10195R 


3871 

J O / 1 


4926 


FFA 101 ^99 


3872 

JO / z« 


4927 


FFA 1 01 l^Q 


3873 

JO / J 


4998 


FFA 1 01 **AO 
JCrAwi jfv 


3874 

JO / *T 


4999 


FFA 101 


3875 

jO / J 


4930 


FFA 1 01 370 


3876 

JO f\J 


4931 


EFA1 01403 

X-rX It, XVI tUJ 


3877 


4932 


EFA101404 


3878 


4933 


EFA101409 1 


3879 


4934 


EFA101410 


3880 


4935 


EFA101411 


3881 


4936 


EFA101412 


3882 


4937 


EFA101413 


3883 


4938 


EFA101414 


3884 


4939 


EFA101415 


3885 


4940 


EFA101416 


3886 


4941 
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PathoSeq Gene 


Nucleotide SeqID 


Protein 


Locus 




SeqID 


EFA101417 


3887 


4942 


EFA101424 


3888 


4943 


EFA101425 


3889 


4944 


EFA101477 


3890 


4945 


EFA101536 


3891 


4946 


EFA101540 


3892 


4947 


EFA101541 


3893 


4948 


EFA101583 


3894 


4949 


EFA101670 


3895 


4950 


EFA101682 


3896 


4951 


EFA101685 


3897 


4952 


EFA101686 


3898 


4953 


EFA101695 


3899 


4954 


EFA101736 


3900 


4955 


EFA101737 


3901 


4956 


EFA101753 


3902 


4957 


EFA101765 


3903 


4958 


EFA101790 


3904 


4959 


EFA101791 


3905 


4960 


EFA101792 


3906 


4961 


EFA101795 


3907 


4962 


EFA101797 


3908 


4963 


EFA101799 


3909 


4964 


EFA101833 


3910 


4965 


EFA101868 


3911 


4966 


EFA101872 


3912 


4967 


EFA101873 


3913 


4968 


EFA101892 


3914 


4969 


EFA101924 


3915 


4970 


EFA101925 


3916 


4971 


EFA101963 


3917 


4972 


EFA1 02006 


3918 


4973 


EFA102022 


3919 


4974 


EFA1 02023 


3920 


4975 


EFA102051 


3921 


4976 


EFA102091 


3922 


4977 


EFA102110 


3923 


4978 


EFA102183 


3924 


4979 


EFA102185 


3925 


4980 


EFA102186 


3926 


4981 


EFA102201 


3927 


4982 
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PnthoSen Gene 


Nucleotide SealD 


Protein 


J.QCUS 

JJUVUJ 




SeqID 


EFA1 02205 


3928 


4983 


EFA1 02253 


3929 


4984 


EFAl 02282 


3930 


4985 


EFAl 02326 


3931 


4986 


EFAl 02338 


3932 


4987 


EFAl 02350 

X~/ x -J x A. \J —f tj \r 


3933 


4988 


EFAl 023 51 


3934 


4989 


EFAl 02352 


3935 


4990 


EFA102353 


3936 


4991 


EFAl 023 89 


3937 


4992 


EFAl 02453 


3938 


4993 


EFAl 02501 

X^X X X X \J A* t/\/ 1 


3939 


4994 


EFAl 02502 ! 


3940 


4995 


EFAl 02503 


3941 


4996 


EFA102518 

X~/X J V X V*»»' X w 


3942 


4997 


EFAl 02541 


3943 


4998 


EFAl 02542 


3944 


4999 


EFAl 02549 i 

X-VX i*Av*»vT/ 


3945 


5000 


EFAl 02551 

X-/X XX X \JL*<J J X 


3946 


5001 


EFA102554 

XJX niUWJT 


3947 


5002 


EFAl 02655 


3948 


5003 


EFAl 02656 

X^X /xlV^vJv 


3949 


5004 


EFAl 02698 


3950 


5005 


EFAl 02728 ! 

X-/X A X \J£t 1 X»vJ 


3951 


5006 


EFAl 02736 


3952 


5007 


EFAl 02764 

X^X XX X V** ( w T 


3953 


5008 


EFAl 02774 

X_/X XX X V/X* / / » 


3954 


5009 


EFAl 02780 


3955 


5010 


EFAl 02788 

XvX XX. X V A / VJ 


3956 


5011 


EFAl 02802 


3957 


5012 


EFAl 028 13 


3958 


5013 


EFA102915 


3959 


5014 


EFA103021 


3960 


5015 


EFAl 03033 


3961 


5016 


EFA103038 


3962 


5017 


EFA103039 


3963 


5018 


EFAl 03062 


3964 


5019 


EFAl 03081 


3965 


5020 


EFAl 03 174 


3966 


5021 


EFA103210 


3967 


5022 


EFA103268 


3968 


5023 
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PathoSeq Gene 


Nucleotide SeqID 


Protein 


Locus 




SeqED 


EFA103295 


3969 


5024 


EFA1 03348 


3970 


5025 


EFA103365 


3971 


5026 


EFA103375 


3972 


5027 


EFA103504 


3973 


5028 


EFA103508 


3974 


5029 


EFA103571 


3975 


5030 


EFA1 03786 


3976 


5031 


KPN100432 


3977 


5032 


KPN100854 


3978 


5033 


KPN101022 


3979 


5034 


KPN101026 


3980 


5035 


KPN101729 


3981 


5036 


KPN101750 


3982 


5037 


KPN102057 


3983 


5038 


KPN102638 


3984 


5039 


KPN103882 


3985 


5040 


KPN104183 


3986 


5041 


KPN104281 


3987 


5042 


KPN 104430 


3988 


5043 


KPN104538 


3989 


5044 


KPN1 04716 


3990 


5045 


KPN105722 


3991 


5046 


KPN105779 


3992 


5047 


KPN106044 


3993 


5048 


KPN106659 


3994 


5049 


KPN106840 


3995 


5050 


KPN107626 


3996 


5051 


KPN107776 


3997 


5052 


PA0028 


3998 


5053 


PA0120 


3999 


5054 


PA0129 


4000 


5055 


PA0141 


4001 


5056 


PA0221 


4002 


5057 


PA0265 


4003 


5058 


PA0321 


4004 


5059 


PA0337 


4005 


5060 


PA0353 


4006 


5061 


PA0378 


4007 


5062 


PA0401 


4008 


5063 


PA0413 


4009 


5064 
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ratnobeq vrene 


rNUcieouQc oeqiu 


jr roicin 


Locus 






"D A A/11 A 


aai n 


5065 


Tj a A/11 Q 


AA1 1 


5066 


P A AA97 

.rAU4Z.D 


AAI 9 


5067 


.rAu4oy 


AAI 1 




T> A A/179 
.r AU4/Z 


AA1 A 




p a a^a/^ 
r AUjvO 




5070 


p A aaaa 


AA16 
4U10 


5071 


"D A A£/19 


AA1 7 


5079 


T)AA«A 

JrAUODU 


AA1 R 
4Ulo 


5071 


T> A ATI < 

rAU/lJ 


A01Q 


5074 

JV / *T 


P A A7QC 

rAU too 


AA9A 


5075 


P A AGQ9 

rAUooZ 


AA91 


5076 


P A AQI/l 

f Ally j 4 


AA99 
4UZZ 


5077 


P A AQQQ 


4H91 


5078 






5079 


P A 1 A79 
rAiU /Z 


AA95 
4UZJ 


50R0 


DA 11 K 

rAl 1 ID 


AA96 
4UZ0 


50R1 


p A i 97A 
rAlZ/U 


AA97 
4UZ / 


50R9 


P A 1 1 A1 


AA9R 
4UZo 


50R1 


13 A 1 1/£A ^ 
JPAlJOU 


AA90 


50RA 
JUo4 


P A 1 


AA7A 


50R5 


P A 1 lOO 


AA11 


50R6 


P A 1 A £9 

rA14t)Z 


AA19 
4U3Z 


50R7 


P A 1 /f 0*3 


4UOO 


50RR 


"OA 1 £/17 

PA1347 


AAI A 
4Uo4 




P A 1 


AAI 5 


5000 
j\jy\j 


P A 1 £C/1 


AA1£ 


50Q1 


T) A 1 O/TO 

PAlooo 




50Q9 


"DAI C7< 

rAlo/o 




5001 


T> A 1A1 S? 






PAiyoo 


/1A/1A 
4U4U 


5005 


PA900Q 


4041 


5096 


PA2083 


4042 


5097 


PA2101 


4043 


5098 


PA2108 


4044 


5099 


PA2128 


4045 


5100 


PA2147 


4046 


5101 


PA2196 


4047 


5102 


PA2197 


4048 


5103 


PA2222 


4049 


5104 


PA2313 


4050 


5105 
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Path oS en Gene 
Locus 


TViielenririp SpaTT) 


Protein 
SeqID 


PA2398 


4051 


5106 


PA2424 


4052 


5107 


PA2461 


4053 


5108 


PA2470 
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CaYLL 004W 


A A A AO. 

1411o 


oa YULi4yvv 




CaYOR075W 


A A A Ad 

i4iiy 


faVriP^I P 

U3YUKOD IU 


1415Q 

1 *t 1 »J57 


CaYMR005W 


AAA OCi 
141ZU 


03YUK4U/ 


14160 


CaYHR172W 


AAAOA 
141Z1 




14161 

l*t lw 1 


CaYGL122C 


AAAOO 
14l££ 




14162 


CaYOR287C 


AAAOI 

141Zo 


P^V IRH/HP 


14163 


CaYMR149W 


AAA OA 
141/4 


y \j rvuyu vv 


14164 


CaYKR071C 


AAA OtZ 
141Z0 


L»dT Dr\ I ^Ou 


14165 

IT 1 WW 


CaYDR412W 


AAA OR 
141 ZD 


L/a T nr\ 1 1 OV_/ 


14166 


CaYKR025W 


AAA 07 


L/aYr\r\UOOO 


14167 

l*t Iwi 


CaYJR112W 

w/O 1 VIM lt«Vf 


AAA OQ 
141ZO 


p«vn Don 4\a/ 
ua Y U KUUt v v 




Ca YMR277W 


AAA Ofi 

i4i/y 


povimi no^p 

OaYiVILUZOL/ 


1416Q 

l*T I V/W 


CaYKR083C 


AAA 1f\ 

141 oil 


V/3 Y l\LUOO VV 


14170 


CaYNL245C 


141o1 


P*aVnR4Q£P 


14171 


Ca YNL181W 


AAA lO 
141 OZ 




14172 


CaYNL260C 


AAA 11 
141 OO 


ua Y IVIrxZZU VV 


14173 
it i f j 


CaYDR365C 


AAA 1A 
141 04 


PoVDRIORP 


14174 


CaYNL149C 


A A A OC 

14135 


UaYULIOoU 


14175 


CaYGL029W 


14130 


p n VDI A OftP 


141 7fi 


CaYOR057W 


1410f 


PaYFR09fiP 


14177 


CaYIL022W 


14138 


CaYKL004W 


14178 


CaYMR203W 


14139 


CaYMR200W 


14179 


CaYOR206W 


14140 


CaYPR165W 


14180 


CaYBR167C 


14141 


CaYHR007C 


14181 


CaYDR016C 


14142 


CaYJL087C 


14182 


CaYNL306W 


14143 


CaYLR229C 


14183 


CaYJR067C 


14144 


CaYER118C 


14184 


CaYDR362C 


14145 


CaYPL228W 


14185 


CaYLR355C 


14146 


CaYPL160W 


14186 


CaYLR105C 


14147 


CaYHR101C 


14187 


CaYML127W 


14148 


CaYML085C 


14188 


CaYPLOUC 


14149 


CaYBR243C 


14189 


CaYKL108W 


14150 


CaYLR342W 


14190 


CaYCR035C 
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SEQ ID NO. designation 

14191 CaYML114C 

14192 CaYNL118C 

14193 CaYDR527W 

14194 CaYBR256C 

14195 CaYGL233W 

14196 CaYLR103C 

14197 CaYOR340C 

14198 CaYPR175W 

14199 CaYJR093C 

14200 CaYCL031C 

14201 CaYML130C 

14202 CaYAL033W 

14203 CaYNL062C 

14204 CaYNL132W 

14205 CaYDL193W 

14206 CaYDR489W 

14207 CaYJL069C 

14208 CaYPL063W 

14209 CaYNL232W - 

14210 CaYNR054C 

14211 CaYGR245C 

14212 CaYPR162C 

14213 CaYHR058C 

14214 CaYKR081C 

14215 CaYNL240C 

14216 CaYPR168W 

14217 CaYKL099C 

14218 CaYLR008C 

14219 CaYOL142W 

14220 CaYDL015C 

14221 CaYDR472W 

14222 CaYNR046W 

14223 CaYDR473C 

14224 CaYGL207W 

14225 CaYHR088W 

14226 CaYIR015W 

14227 CaYHR197W 

14228 CaYMR218C 

14229 CaYKL182W 

14230 CaYDR325W 

14231 CaYLL003W 

14232 CaYNR026C 

14233 CaYNL251C 

14234 CaYPL126W 



Candida 

SEQ ID NO. designation 

14235 CaYLR002C 

14236 CaYJL061W 

14237 CaYLR071C 

14238 CaYML031W 

14239 CaYIL147C 

14240 CaYJL025W 

14241 CaYOR353C 

14242 CaYKR008W 

14243 CaYMR033W 

14244 CaYNL313C 

14245 CaYGL225W 

14246 CaYNL308C 

14247 CaYDR353W 

14248 CaYIL068C 

14249 CaYPR190C 

14250 CaYOR174W 

14251 CaYDL150W 

14252 CaYAL041W 

14253 CaYMR227C 

14254 CaYPL043W 

14255 CaYDR324C 

14256 CaYOL022C 

14257 CaYOL069W 

14258 CaYGR156W 

14259 CaYDL003W 

14260 CaYDR228C 

14261 CaYKR062W 

14262 CaYDR398W 

14263 CaYNL126W 

14264 CaYKL089W 

14265 CaYMR028W 

14266 CaYDR299W 

14267 CaYOL034W 

14268 CaYGR119C 

14269 CaYDL111C 

14270 CaYHR052W 

14271 CaYKL021C 

14272 CaYLL031C 

14273 CaYHR040W 

14274 CaYML015C 

14275 CaYIL004C 

14276 CaYDR302W 

14277 CaYPR133C 

14278 CaYDL195W 
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Candida 

SEQ ID NO. designation 

14279 CaYCR052W 

14280 CaYFR042W 

14281 CaYNR017W 

14282 CaYOR254C 

14283 CaYFL029C 

14284 CaYBR265W 

14285 CaYNL312W 

14286 CaYBR155W 

14287 CaYGR280C 

14288 CaYJL203W 

14289 CaYIR012W 

14290 CaYMR093W 

14291 CaYPR137W 

14292 CaYLR298C 

14293 CaYBR192W 

14294 CaYPR112C 

14295 CaYLLOHW 

14296 CaYER082C 

14297 CaYDL217C 

14298 CaYFL035C 

14299 CaYOR262W 

14300 CaYLR323C 

14301 CaYAR007C 

14302 CaYBL023C 

14303 CaYBL026W 

14304 CaYBL030C 

14305 CaYBL035C 

14306 CaYBL040C 

14307 CaYBL050W 

14308 CaYBL076C 

14309 CaYBR002C 

14310 CaYBR029C 

14311 CaYBR080C 

14312 CaYBR091C 

14313 CaYBR135W 

14314 CaYBR142W 

14315 CaYBR143C 

14316 CaYBR160W 

14317 CaYBR196C 

14318 CaYBR198C 

14319 CaYBR202W 

14320 CaYBR234C 

14321 CaYBR236C 

14322 CaYBR237W 



Candida 

SEQ ID NO. designation 

14323 CaYBR253W 

14324 CaYBR254C 

14325 CaYCL003W 

14326 CaYCL017C 

14327 CaYCL054W 

14328 CaYCR012W 

14329 CaYCR057C 

14330 CaYCR072C 

14331 CaYDL030W 

14332 CaYDL043C 

14333 CaYDL055C 

14334 CaYDL060W 

14335 CaYDL084W 

14336 CaYDL087C 

14337 CaYDL126C 

14338 CaYDL132W 

14339 CaYDL141W 

14340 CaYKL059C 

14341 CaYDL108W 

14342 CaYKL060C 

14343 CaYHR070W 

14344 CaYGR195W 

14345 CaYOL102C 

14346 CaYOR074C 

14347 CaYGL155W 

14348 CaYLR305C 

14349 CaYNL222W 

14350 CaYDR236C 

14351 CaYBL020W 

14352 CaYNL261W 

14353 CaYDR246W 

14354 CaYNL075W 

14355 CaYOR145C 

14356 CaYOL077C 

14357 CaYBR257W 

14358 CaYHR170W 

14359 CaYNL263C 

14360 CaYKR068C 

14361 CaYPR016C 

14362 CaYGR172C 

14363 CaYHR089C 

14364 CaYMR197C 

14365 CaYHR188C 

14366 CaYPL266W 



WO 02/086097 



PCT/US02/03987 



Candida 

SEQ ID NO. designation 

14367 CaYBROUC 

14368 CaYCL059C 

14369 CaYDL008W 

14370 CaYDL097C 

14371 CaYDL143W 

14372 CaYDL205C 

14373 CaYDL208W 

14374 CaYDR002W 

14375 CaYDR013W 

14376 CaYDR023W 

14377 CaYDR037W 

14378 CaYDR045C 

14379 CaYDR054C 

14380 CaYDR086C 

14381 CaYDR087C 

14382 CaYDR091C 

14383 CaYDR167W 

14384 CaYDR172W 

14385 CaYDR189W 

14386 CaYDR196C 

14387 CaYDR212W 

14388 CaYDR238C 

14389 CaYDR280W 

14390 CaYDR331W 

14391 CaYDR373W 

14392 CaYDR376W 

14393 CaYDR390C 

14394 CaYDR394W 

14395 CaYDR404C 

14396 CaYDR429C 

14397 CaYDR454C 

14398 CaYEL020W-A 

14399 CaYEL026W 

14400 CaYER003C 

14401 CaYER006W 

14402 CaYER012W 

14403 CaYER021W 

14404 CaYER036C 

14405 CaYER094C 

14406 CaYER125W 

14407 CaYER148W 

14408 CaYER159C 

14409 CaYFL002C 

14410 CaYFL005W 



Candida 

SEQ ID NO. designation 

14411 CaYFL017C 

14412 CaYFL022C 

14413 CaYFL038C 

14414 CaYFL045C 

14415 CaYFR004W 

14416 CaYFR037C 

14417 CaYFR050C 

14418 CaYFR052W 

14419 CaYDL029W 

14420 CaYDL147W 

14421 CaYDL148C 

14422 CaYDR060W 

14423 CaYDR062W 

14424 CaYDR211W 

14425 CaYDR328C 

14426 CaYER025W 

14427 CaYER136W 

14428 CaYER171W 

14429 CaYFL008W 

14430 CaYGL001C 

14431 CaYGL008C 

14432 CaYGLOUC 

14433 CaYGL022W 

14434 CaYGL044C 

14435 CaYGL048C 

14436 CaYGL068W 

14437 CaYGL097W 

14438 CaYGL112C 

14439 CaYGL120C 

14440 CaYGL130W 

14441 CaYGR029W 

14442 CaYGR060W 

14443 CaYGR094W 

14444 CaYGR103W 

14445 CaYGR185C 

14446 CaYGR211W 

14447 CaYGR218W 

14448 CaYGR246C 

14449 CaYGR253C 

14450 CaYHL015W 

14451 CaYHR005C-A 

14452 CaYHR019C 

14453 CaYHR020W 

14454 CaYHR024C 
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Candida 


SEQ ID NO. 


designation 


SEQ ID NO. 


designation 


14455 


CaYHR062C 


14499 


CaYKR086W 


14456 


CaYHR072W 


. 14500 


CaYLL018C 


14457 


CaYHR072W-A 


14501 


CaYLR005W 


14458 


CaYHR090C 


14502 


CaYLR009W 


14459 


CaYHR122W 


14503 


CaYLR022C 


14460 


CaYHR143W-A 


14504 


CaYLR026C 


14461 


CaYHR148W 


14505 


CaYLR051C 


14462 


CaYHR165C 


14506 


CaYLR060W 


14463 


CaYHR166C 


14507 


CaYLR078C 


14464 


CaYHR169W 


14508 


CaYLRIOOW 


14465 


CaYHR190W 


14509 


CaYLR116W 


14466 


CaYIL003W 


14510 


CaYLR117C 


14467 


CaYIL021W 


14511 


CaYLR129W 


14468 


CaYIL075C 


14512 


CaYLR147C 


14469 


CaYIL078W 


14513 


CaYLR153C 


14470 


CaYIL142W 


14514 


CaYLR163C 


14471 


CaYIR008C 


14515 


CaYLR175W 


14472 


CaYIR022W 


14516 


CaYLR186W 


14473 


CaYJLOOIW 


14517 


CaYLR197W 


14474 


CaYJL014W 


14518 


CaYLR208W 


14475 


CaYJL050W 


14519 


CaYLR222C 


14476 


CaYJL074C 


14520 


CaYLR259C 


14477 


CaYJL081C 


14521 


CaYLR276C 


14478 


CaYJL104W 


14522 


CaYLR277C 


14479 


CaYJL111W 


14523 


CaYLR291C 


14480 


CaYJL143W 


14524 


CaYLR293C 


14481 


CaYJL167W 


14525 


CaYLR347C 


14482 


CaYJL194W 


14526 


CaYLR378C 


14483 


CaYJR006W 


14527 


CaYLR397C 


14484 


CaYJR017C 


14528 


CaYML064C 


14485 


CaYJR064W 


14529 


CaYML069W 


14486 


CaYJR065C 


14530 


CaYML092C 


14487 


CaYJR072C 


14531 


CaYML093W 


14488 


CaYJR123W 


14532 


CaYML125C 


14489 


CaYKL012W 


14533 


CaYML126C 


14490 


CaYKL019W 


14534 


CaYMR113W 


14491 


CaYKL028W 


14535 


CaYMR131C 


14492 


CaYKL058W 


14536 


CaYMR146C 


14493 


CaYKL104C 


14537 


CaYMR208W 


14494 


CaYKL144C 


14538 


CaYMR213W 


14495 


CaYKL145W 


14539 


CaYMR240C 


14496 


CaYKL172W 


14540 


CaYMR260C 


14497 


CaYKL210W 


14541 


CaYMR308C 


14498 


CaYKR079C 


14542 


CaYMR314W 
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Candida 


SEQ ID NO. 


designation 


SEQ ID NO. 


designation 


14543 


CaYNL002C 


14587 


CaYPL211W 


14544 


CaYNL006W 


14588 


CaYPL235W 


14545 


CaYNL061W 


14589 


CaYPL252C 


14546 


CaYNL102W 


14590 


CaYPR019W 


14547 


CaYNL113W 


14591 


CaYPR025C 


14548 


CaYNL178W 


14592 


CaYPR034W 


14549 


CaYNL189W 


14593 


CaYPR055W 


14550 


CaYNL244C 


14594 


CaYPR056W 


14551 


CaYNL247W 


14595 


CaYPR082C 


14552 


CaYNL287W 


14596 


CaYPR103W 


14553 


CaYNR043W 


14597 


CaYPR107C 


14554 


CaYOL005C 


14598 


CaYPR108W 


14555 


CaYOL010W 


14599 


CaYPRHOC 


14556 


CaYOL094C 


14600 


CaYPR113W 


14557 


CaYOL139C 


14601 


CaYPR176C 


14558 


CaYOR048C 


14602 


CaYPR183W 


14559 


CaYOR056C 


14603 


CaYPR186C 


14560 


CaYOR063W 


14604 


CaYPR187W 


14561 


CaYOR103C 


14605 


CaYGL123W 


14562 


CaYOR116C 


14606 


CaYHR042W 


14563 


CaYOR117W 


14607 


CaYIL062C 


14564 


CaYOR151C 


14608 


CaYJR042W 


14565 


CaYOR157C 


14609 


CaYJR063W 


14566 


CaYOR159C 


14610 


CaYJR076C 


14567 


CaYOR168W 


14611 


CaYKL013C 


14568 


CaYOR194C 


14612 


CaYLR196W 


14569 


CaYOR207C 


14613 


CaYLR272C 


14570 


CaYOR210W 


14614 


CaYNR035C 


14571 


CaYOR217W 


14615 


CaYPR088C 


14572 


CaYOR224C 


14616 


CaYDR397C 


14573 


CaYOR232W 


14617 


CaYAL032C 


14574 


CaYOR259C 


14618 


CaYBR060C 


14575 


CaYOR261C 


14619 


CaYBR154C 


14576 


CaYOR272W 


14620 


CaYDL028C 


14577 


CaYOR294W 


14621 


CaYDR088C 


14578 


CaYOR310C 


14622 


CaYDR235W 


14579 


CaYOR335C 


14623 


CaYDR267C 


14580 


CaYOR341W 


14624 


CaYDR460W 


14581 


CaYPL010W 


14625 


CaYEL032W 


14582 


CaYPL076W 


14626 


CaYER013W 


14583 


CaYPL094C 


14627 


CaYER048W-A 


14584 


CaYPL117C 


14628 


CaYER172C 


14585 


CaYPL122C 


14629 


CaYFR031C 


14586 


CaYPL131W 


14630 


CaYGL065C 
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Candida 

SEQ ID NO. designation 

14631 CaYGL073W 

14632 CaYGL091C 

14633 CaYGL103W 

14634 CaYGL116W 

14635 CaYGL201C 

14636 CaYGL245W 

14637 CaYGL247W 

14638 CaYGR047C 

14639 CaYGR074W 

14640 CaYGR083C 

14641 CaYGR128C 

14642 CaYHR074W 

14643 CaYHR107C 

14644 CaYIL126W 

14645 CaYJLOIOC 

14646 CaYJLOUC 

14647 CaYJL026W 

14648 CaYJL039C 

14649 CaYJL041W 

14650 CaYJR045C 

14651 CaYKL049C 

14652 CaYKL152C 

14653 CaYKL181W 

14654 CaYLR086W 

14655 CaYLR115W 

14656 CaYLR223C 

14657 CaYLR274W 

14658 CaYLR336C 

14659 CaYML065W 

14660 CaYML098W 

14661 CaYMR043W 

14662 CaYMR112C 

14663 CaYMR281W 

14664 CaYMR288W 

14665 CaYMR290C 

14666 CaYMR309C 

14667 CaYNL039W 

14668 CaYNLHOC 

14669 CaYNL221C 

14670 CaYNL317W 

14671 CaYNR053C 

14672 CaYOL038W 

14673 CaYOR095C 

14674 CaYOR204W 



Candida 

SEQ ID NO. designation 

14675 CaYOR249C 

14676 CaYOR250C 

14677 CaYOR257W 

14678 CaYOR370C 

14679 CaYPL151C 

14680 CaYPL204W 

14681 CaYPL209C 

14682 CaYPL242C 

14683 CaYPR048W 

14684 CaYPR086W 

14685 CaYPR178W 

14686 CaYIL109C 

14687 CaYKL045W 

14688 CaYLR316C 

14689 CaYBR087W 

14690 CaYGR048W 

14691 CaYPL169C 

14692 CaYGR186W 

14693 CaYNL131W 

14694 CaYLR088W 

14695 CaYKL193C 

14696 CaYJR007W 

14697 CaYJL034W 

14698 CaYDL207W 

14699 CaYDL017W 

14700 CaYAL035W 

14701 CaYBR038W 

14702 CaYBR159W 

14703 CaYDR120C 

14704 CaYER070W 

14705 CaYGL003C 

14706 CaYGL206C 

14707 CaYAL043C 

14708 CaYBL097W 

14709 CaYBL105C 

14710 CaYBR079C 

14711 CaYBR088C 

14712 CaYDL145C 

14713 CaYDL166C 

14714 CaYDR145W 

14715 CaYDR170C 

14716 CaYDR301W 

14717 CaYDR531W 

14718 CaYFL024C 



Candida 

SEQ ID NO. designation 

14719 CaYFR002W 

14720 CaYGR264C 

14721 CaYHR023W 

14722 CaYHR027C 

14723 CaYJL008C 

14724 CaYJL033W 

14725 CaYJL054W 

14726 CaYJL109C 

14727 CaYJL125C 

14728 CaYJL156C 

14729 CaYJR002W 

14730 CaYKL192C 

14731 CaYLL034C 

14732 CaYLR029C 

14733 CaYLR167W 

14734 CaYLR243W 

14735 CaYLR249W 

14736 CaYLR321C 

14737 CaYLR383W 

14738 CaYMR239C 

14739 CaYNL088W 

14740 CaYNL163C 

14741 CaYNR038W 

14742 CaYOL097C 

14743 CaYOR260W 

14744 CaYPL028W 

14745 CaYPL153C 

14746 CaYPL210C 

14747 CaYPL217C 

14748 CaYPROIOC 

14749 CaYPR144C 

14750 CaYPR169W 

14751 CaYDL140C 

14752 CaYDL031W 

14753 CaYHR186C 

14754 CaYPL093W 

14755 CaYKL035W 

14756 CaYDL058W 

14757 CaYDR341C 

14758 CaYGL238W 

14759 CaYFR028C 

14760 CaYNL172W 

14761 CaYDR190C 

14762 CaYEL055C 



Candida 

SEQ ID NO. designation 

14763 CaYPR041W 

14764 CaYGR255C 

14765 CaYBR055C 

14766 CaYER022W 

14767 CaYKL014C 

14768 CaYIL046W 

14769 CaYMR015C 

14770 CaYNL280C 

14771 CaYML075C 

14772 CaYCR042C 

14773 CaYMR235C 

14774 CaYIL026C 

14775 CaYPL085W 

14776 CaYGR005C 

14777 CaYOL144W 

14778 CaYHR005C 

14779 CaYGR013W 

14780 CaYIL115C 

14781 CaYGR147C 

14782 CaYOR336W 

14783 CaYPR159W 

14784 CaYJL174W 

14785 CaYOL130W 

14786 CaYNL048W 

14787 CaYER007W 

14788 CaYGL106W 

14789 CaYDL102W 

14790 CaYDL007W 

14791 CaYER031C 

14792 CaYDR226W 

14793 CaYOR349W 

14794 CaYNL148C 

14795 CaYPRI 19W 

14796 CaYMR055C 

14797 CaYFL018C 

14798 CaYNL238W 

14799 CaYPL231W 

14800 CaYNL025C 

14801 CaYJL141C 

14802 CaYLR306W 

14803 CaYLR300W 

14804 CaYKL046C 

14805 CaYDR311W 

14806 CaYDR449C 
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Candida 


SEQ ID NO. 


designation 


SEQ ID NO. 


designation 


14807 


CaYER023W 


14851 


orf6.5199 


14808 


CaYGL040C 


14852 


orf6.5210 


14809 


CaYGR009C 


14853 


orf6.5520 


14810 


CaYNR003C 


14854 


orf6.569 


14811 


CaYOL066C 


14855 


orf6.5739 


14812 


CaYOR119C 


14856 


orf6.6011 


14813 


CaYMR049C 


14857 


orf6.7375 


14814 


CaYNR050C 


14858 


orf6.7629 


14815 


CaYPL203W 


14859 


orf6.8025 


14816 


CaYER113C 


14860 


orf6.804 


14817 


CaYOR280C 


14861 


orf6.8362 


14818 


CaYGR006W 


14862 


orf6.8377 


14819 


CaYJL122W 


14863 


orf6.8395 


14820 


CaORF6 3320 


14864 


orf6.8482 


14821 


CaORF6 7574 


14865 


orf6.8837 


14822 


CaORF6 6275 


14866 


orf6.889 


14823 


CaORF6 1979 


14867 


orf6.8938 


14824 


CaORF6 8942 


14868 


orf6.9113 


14825 


CaYJL153C 


14869 


CaLYS4 


14826 


CaYNL277W 


14870 


CaTRP5 


14827 


CaYIL104C 


14871 


CaPROI 


14828 


CaYOL027C 


14872 


CaPBS2 


14829 


CaYJL134W 


14873 


CaYBL041W 


14830 


CaYLL012W 


14874 


CaYBR170C 


14831 


CaORF6 7779 


14875 


CaYDR188W 


14832 


CaORF6 3262 


14876 


CaYGR098C 


14833 


CaORF6 7304 


14877 


CaYGR267C 


14834 


CaORF6 2028 


14878 


CaYGR274C 


14835 


CaORF6 1717 


14879 


CaYJL002C 


14836 


CaORF6 1780 


14880 


CaYKL125W 


14837 


CaORF6 1932 


14881 


CaYLL035W 


14838 


CaORF6 1934 


14882 


CaYPL016W 


14839 


CaORF6 2193 


14883 


CaYPL218W 


14840 


CaORF6 2398 


14884 


CaYKL141W 


14841 


orf6.3168 


14885 


CaYHR174W 


14842 


orf6.3295 


14886 


CaYDR356W 


14843 


orf6.3939 


14887 


CaYNL124W 


14844 


orf6.4497 


14888 


CaYAL015C 


14845 


orf6.4499 


14889 


CaYBR001C 


14846 


orf6.4537 


14890 


CaYCL035C 


14847 


orf6.4747 


14891 


CaYCR048W 


14848 


orf6.4899 


14892 


CaYDR379W 


14849 


orf6.4974 


14893 


CaYER059W 


14850 


orf6.5147 


14894 


CaYGR070W 
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Candida 


Candida 


SEQ ID NO. 


designation 


SEQ ID NO. designation 


14895 


CaYGR209C 


14939 orf6.7893 


14896 


orf6.1498 


14940 orf6.8239 


14897 


orf6.2086 


14941 orf6.8461 


14898 


orf6.3026 


14942 orf6.8607 


14899 


orf6.3261 


14943 orf6.8654 


14900 


orf6.3819 


14944 orf6.8716 


14901 


orf6.3864 




14902 


orf6.3972 




14903 


orf6.4005 




14904 


orf6.4010 




14905 


orf6.4114 




14906 


orf6.4153 




14907 


orf6.4206 




14908 


orf6.4293 




14909 


orf6.4463 




14910 


orf6.4555 




14911 


orf6.4628 




14912 


orf6.4837 




14913 


orf6.4854 




14914 


orf6.4923 




14915 


orf6.4927 




14916 


orf6.5092 




14917 


orf6.5279 




14918 


orf6.5786 


• 


14919 


orf6.5919 




14920 


Orf6,5920 




14921 


orf6.6022 




14922 


orf6.6026 




14923 


orf6.6030 




14924 


orf6.6069 




14925 


orf6.6140 




14926 


orf6.6218 




14927 


orf6.6390 




14928 


orf6.6550 




14929 


orf6.6562 




14930 


orf6.6660 




14931 


orf6.6664 




14932 


orf6.6670 




14933 


orf6.6700 




14934 


orf6.6933 




14935 


orf6.6939 




14936 


orf6.7203 




14937 


orf6.7214 




14938 


orf6.7847 
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WHAT IS CLAIMED IS : 

1. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
5 in said culture overexpresses a different gene product which is essential for 

proliferation of said organism; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which do not overexpress 
said gene product on which said compound acts, such that strains which 
10 overexpress said gene product on which said compound acts proliferate more 

rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 
15 2. The method of Claim 1, wherein said culture includes at least one strain 

which does not overexpresses a gene product which is essential for proliferation of said 
organism. 

3. The method of Claim 1, wherein said strains which overexpress said gene 
products comprise a nucleic acid encoding said gene product which is essential for 
proliferation of said organism operably linked to a regulatable promoter. 

4. The method of Claim 1, wherein said strains which overexpress said gene 
products a nucleic acid encoding said gene product which is essential for proliferation of 
said organism operably linked to a constitutive promoter. 

5. The method of Claim 1, wherein said identification step comprises 
determining the nucleotide sequence of a nucleic acid encoding said gene product in 
said cell which proliferated more rapidly in said culture. 

6. The method of Claim 1, wherein said identification step comprises 
performing an amplification reaction to identify the nucleic acid encoding said gene 
product in said cell which proliferated more rapidly in said cell culture. 

7. The method of Claim 6, wherein the products of said amplification reaction 
are labeled with a detectable dye. 
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8. The method of Claim 1, wherein said identification step comprises 
performing a hybridization procedure. 

9. The method of Claim 1, wherein said identification step comprises 
contacting a nucleic acid array with a nucleic acid encoding said gene product in said 

5 cell which proliferated more rapidly in said cell culture. 

10. The method of Claim 1, wherein said organism is selected from the group 
consisting of bacteria, fungi, and protozoa. 

11. The method of Claim 1, wherein said culture is a culture of an organism 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 

10 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida 
krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

15 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 

Cryptococcus neoformans, Enterobacier cloacae, Enterococcus faecalis, Enterococcus 
faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma 
capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 

20 asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella 
cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

25 Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis. 

12. The method of Claim 1, wherein said compound is obtained from a library of 
natural compounds. 

13. The method of Claim 1, wherein said compound is obtained from a library of 
3 0 synthetic compounds. 
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14. The method of Claim 1, wherein said compound is present in a crude or 
partially purified state. 

15. The method of Claim 1, further comprising determining whether said gene 
product in said strain which proliferated more rapidly in said culture has a counterpart in 

5 at least one other organism. 

16. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
10 proliferation of said organism wherein said culture comprises a strain in which a 

gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
is overexpressed; 

contacting said culture with a sufficient concentration of said compound 
15 to inhibit the proliferation of strains of said organism which do not overexpress 

said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

20 identifying the gene product which is overexpressed in a strain which 

proliferated more rapidly in said culture. 

17. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 

25 in said culture overexpresses a different gene product which is essential for 

proliferation of said organism wherein said culture comprises a strain in which a 

gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ED NOs.: 3796-3800, 3806-4860, 

5916-10012, and 14111-14944 is overexpressed; 

30 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which do not overexpress 
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said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

5 identifying the gene product which is overexpressed in a strain which 

proliferated more rapidly in said culture. 

18. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
10 in said culture overexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a 
gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945- 
15778 is overexpressed; 

15 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which do not overexpress 
said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 

20 compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture. 

19. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

25 obtaining a culture comprising a plurality of strains wherein each strain 

in said culture overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a 
gene product selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 

30 2.0 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the 
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group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs: 8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 

10 3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 

15 conditions, and a gene product whose activity may be complemented by the 

gene product whose activity is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 8-3795 
is overexpressed; 

contacting said culture with a sufficient concentration of said compound 
20 to inhibit the proliferation of strains of said organism which do not overexpress 

said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

25 identifying the gene product which is overexpressed in a strain which 

proliferated more rapidly in said culture. 

20. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 

30 in said culture overexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a 
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gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of a nucleic acid comprising a nucleic acid 
having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from 
5 the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 

141 1 1-14944, a nucleic acid comprising a nucleotide sequence which hybridizes 
to a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012, and 14111-14944 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide 
1 0 sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

4860, 5916-10012, and 14111-14944 under moderate conditions is 
overexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which do not overexpress 
15 said gene product on which said compound acts, such that strains which 

overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

identifying the gene product which is overexpressed in a strain which 
20 proliferated more rapidly in said culture. 

21. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
in said culture overexpresses a different gene product which is essential for 
25 proliferation of said organism, wherein said culture comprises a strain in which a 

gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
30 polypeptide whose activity may be complemented by a polypeptide selected 
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from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 is overexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which do not overexpress 
5 said gene product on which said compound acts, such that strains which 

overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

identifying the gene product which is overexpressed in a strain which 
1 0 proliferated more rapidly in said culture. 

22. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each 
strain in overexpresses a different gene product which is essential for 
1 5 proliferation of said organism 

contacting said array of strains with a sufficient concentration of said 
compound to inhibit the proliferation of strains of said organism which do not 
overexpress said gene product on which said compound acts, such that strains 
which overexpress said gene product on which said compound acts proliferate 
20 more rapidly than strains which do not overexpress said gene product on which 

said compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly on said solid medium. 

23. The method of Claim 21, wherein at least one strain in said array does not 
25 overexpresses a gene product which is essential for proliferation of said organism. 

24. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a 
plurality of strains wherein each strain overexpresses a different gene product 
30 which is essential for proliferation of said organism; 
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contacting each of said cultures with a different concentration of said 
compound ; and 

identifying the gene product which is overexpressed in a strain whose 
proliferation is inhibited by said compound. 
5 25. The method of Claim 23, wherein at least one strain in said plurality of 

cultures does not overexpress a gene product which is essential for proliferation of said 
organism. 

26. A method of profiling a compound's activity comprising 

performing the method of Claim 1 on a first culture using a first 
10 compound; 

performing the method of Claim 1 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains 
identified in said second culture. 
15 27. A method of profiling a first compound' s activity comprising 

growing an array of strains on a first solid medium comprising said first 
compound and on a second solid medium comprising a second compound, 
wherein each strain in said array overexpresses a different gene product which is 
essential for proliferation of an organism and wherein said first compound and 
20 said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium 
with the pattern of strains which grow on said second solid medium. 
28. The method of any one of Claims 26 and 27, wherein said first compound is 
present in a crude or partially purified state. 
25 29. A method for identifying the gene product on which a compound which 

inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism; 

30 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which underexpress said 
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gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress said gene product on which said compound 
acts; and 

5 identifying the gene product which is underexpressed in a strain which 

proliferated more slowly in said culture. 

30. The method of Claim 29, wherein at least one strain in said culture does not 
underexpresses a gene product which is essential for proliferation of said organism. 

31. The method of Claim 29, wherein said strains which underexpresess said 
10 gene products comprise a nucleic acid complementary to at least a portion of a gene 

encoding said gene product which is essential for proliferation of said organism 
operably linked to a regulatable promoter. 

32. The method of Claim 29, wherein said strains which underexpress said gene 
products express an antisense nucleic acid complementary to at least a portion of a gene 

15 encoding said gene product which is essential for proliferation of said organism, 
wherein expression of said antisense nucleic acid reduces expression of said gene 
product in said strain. 

33. The method of Claim 29, wherein said identification step comprises 
determining the nucleotide sequence of a nucleic acid encoding said gene product in 

20 said strain which proliferated more slowly. 

34. The method of Claim 29, wherein said identification step comprises 
performing an amplification reaction to identify the nucleic acid encoding said gene 
product in said cell which proliferated more slowly. 

35. The method of Claim 34, wherein the products of said amplification reaction 
25 are labeled with a detectable dye. 

36. The method of Claim 29, wherein said identification step comprises 
performing a hybridization procedure. 

37. The method of Claim 29, wherein said identification step comprises 
contacting a nucleic acid array with a nucleic acid encoding said gene product in said 

30 cell which proliferated more slowly. 
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38. The method of Claim 29, wherein said organism is selected from the group 
consisting of bacteria, fungi, protozoa. 

39. The method of Claim 29, wherein said compound is obtained from a library 
of natural compounds. 

5 40. The method of Claim 29, wherein said compound is obtained from a library 

of synthetic compounds. 

41. The method of Claim 29, wherein said compound is present in a crude or 
partially purified state. 

42. The method of Claim 29, further comprising determining whether said gene 
1 0 product in said strain which proliferated more slowly in said culture has a counterpart in 

at least one other organism. 

43. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: ' 

obtaining a culture comprising a plurality of strains wherein each strain 
15 underexpresses a different gene product which is essential for proliferation of 

said organismwherein said culture comprises a strain in which a gene product 
whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 is 
underexpressed; 

20 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress said gene product on which said compound 

25 acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

44. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

30 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of 
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said organism wherein said culture comprises a strain in which a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 
141 11-14944 is underexpressed; 
5 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress said gene product on which said compound 
10 acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

45. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
comprising an amino acid sequence selected from the group consisting of SEQ 
ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 
. 20 underexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
25 strains which do not underexpress said gene product on which said compound 

acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

46. A method for identifying the gene product on which a compound which 
30 inhibits proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
selected from the group consisting of a gene product having at least 70% 
5 nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
having at least 70% nucleotide sequence identity as determined using BLASTN 

10 version 2.0 with the default parameters to a nucleic acid encoding a gene product^ 

whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 8-3795, 
a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose 

15 expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid which hybridizes to a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under stringent conditions, a gene product encoded by a nucleic acid which 

20 hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a 
gene product whose activity may be complemented by the gene product whose 
activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795 is underexpressed; 

25 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress said gene product on which said compound 

30 acts; and 
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identifying the gene product which is underexpressed in a strain which 
proliferated more slowly in said culture. 

47. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

5 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of 
said organism wherein said culture comprises a strain in which a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

10 nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 

15 5916-10012, and 14111-14944 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 141 1 1-14944 under moderate conditions is underexpressed; 

contacting said culture with a sufficient concentration of said compound 

20 to inhibit the proliferation of strains of said organism which underexpress said 

gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress said gene product on which said compound 
acts; and 

25 identifying the gene product which is underexpressed in a strain which 

proliferated more slowly in said culture. 

48. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 

30 underexpresses a different gene product which is essential for proliferation of 

said organism wherein said culture comprises a strain in which a gene product 
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comprises a polypeptide selected from the group consisting of a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ED NOs.: 
3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a polypeptide 
5 whose activity may be complemented by a polypeptide selected from the group 

consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945- 
15778 is underexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which underexpress said 
10 gene product on which said compound acts, such that strains which underexpress 

said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress said gene product on which said compound 
acts; and 

identifying the gene product which is underexpressed in a strain which 
1 5 proliferated more slowly in said culture. 

49. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of 
strains wherein each strain underexpresses a different gene product which is 
20 essential for proliferation of said organism; and 

contacting each of said cultures with a different concentration of said 
compound; and 

identifying the gene product which is underexpressed in a strain whose 
rate of proliferation is reduced by said compound. 
25 50. A method of profiling a compound's activity comprising 

performing the method of Claim 29 on a first culture using a first 
compound; 

performing the method of Claim 29 on a second culture using a second 
compound; and 

30 comparing the strains identified in said first culture to the strains 

identified in said second culture. 
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5 1. A method of profiling a first compound's activity comprising 

growing an array of strains on a first solid medium comprising said first 
compound and on a second solid medium comprising a second compound, 
wherein said array comprises a plurality of strains wherein each strain 
5 imderexpresses a different gene product which is essential for proliferation of an 

organism and wherein said first compound and said second compound inhibit 
the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium 
with the pattern of strains which grow on said second solid medium. 
10 52. The method of any one of Claims 49 and 50, wherein said first compound is 

present in a crude or partially purified state. 

53. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a plurality of culturescomprising a plurality of strains wherein 
15 each strain underexpresses a different gene product which is essential for 

proliferation of said organism; 

contacting each of said plurality of cultures with a varying concentration 
of a regulatory agent which regulates the level of expression of said gene 
products which are essential for proliferation of said organism ; and 
20 identifying the gene product which is underexpressed in a strain whose 

rate of proliferation is reduced by said compound. 

54. A culture comprising a plurality of strains wherein each strain overexpresses 
a different gene product which is essential for proliferation of said organism. 

55. The culture of Claim 54, wherein said strains which overexpresess said gene 
25 products comprise a nucleic acid encoding said gene product which is essential for 

proliferation of said organism operably linked to a regulatable promoter. 

56. The culture of Claim 54, wherein said strains which overexpresess said gene 
products comprise a nucleic acid encoding said gene product which is essential for 
proliferation of said organism operably linked to a constitutive promoter. 

30 57. The culture of Claim 54, wherein said culture is a culture of an organism 

selected from the group consisting of Anaplasma marginale, Aspergillus fianigatus, 
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Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkltolderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida 
krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
5 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 

difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus 
faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma 
capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

10 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella 
cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 

15 dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis. 

58. A culture comprising a plurality of strains wherein each strain overexpresses 
a different gene product which is essential for proliferation of said organism, wherein 

20 said culture comprises a strain in which a gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs.: 8-3795 is overexpressed. 

59. A culture comprising a plurality of strains wherein each strain overexpresses 
a different gene product which is essential for proliferation of said organism, wherein 

25 said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012, and 14111-14944 is overexpressed. 

60. A culture comprising a plurality of strains wherein each strain overexpresses 
a different gene product which is essential for proliferation of said organism, wherein 

30 said culture comprises a strain in which a gene product comprising an amino acid 
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sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-141 10 and 14945-15778 is overexpressed. 

61. A culture comprising a plurality of strains wherein each strain overexpresses 
a different gene product which is essential for proliferation of said organism, wherein 
5 said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

10 encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
8-3795, a gene product having at least 25% amino acid identity as determined using 

15 FASTA version 3.0t78 with the default parameters to a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 

20 encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs: 8-3795 is overexpressed. 

25 62. A culture comprising a plurality of strains wherein each strain overexpresses 

a different gene product which is essential for proliferation of said organism, wherein 
said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of a nucleic acid 
comprising a nucleic acid having at least 70% nucleotide sequence identity as 

30 determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
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5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide sequence which 
hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide 
5 sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944 under moderate conditions is overexpressed. 

63. A culture comprising a plurality of strains wherein each strain overexpresses 
a different gene product which is essential for proliferation of said organism, wherein 
said culture comprises a strain in which a gene product comprises a polypeptide selected 

10 from the group consisting of a polypeptide having at least 25% amino acid identity as 

determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and 
a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945- 

15 1 5778 is overexpressed. 

64. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism. 

65. The culture of Claim 64, wherein said strains which underexpress said gene 
20 products comprise a nucleic acid encoding said gene product which is essential for 

proliferation of said organism operably linked to a regulatable promoter. 

66. The culture of Claim 64, wherein said strains which underexpress said gene 
products comprise a nucleic acid encoding said gene product which is essential for 
proliferation of said organism operably linked to a constitutive promoter. 

25 67. The culture of Claim 64, wherein said culture is a culture of an organism 

selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bacterioides Jragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida 

30 krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 

Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
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difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus 
faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma 
capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
5 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella 
cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
10 dysenteriae t Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis. 

68. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 

15 organism, wherein said culture comprises a strain in which a gene product whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795 is underexpressed. 

69. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 

20 organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 is 
underexpressed. 

70. A culture comprising a a plurality of strains wherein each strain 
25 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product comprising 
an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110 and 14945-15778 is underexpressed. 

71. A culture comprising a a plurality of strains wherein each strain 

30 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product selected from 
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the group consisting of a gene product having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

5 encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
8-3795, a gene product having at least 25% amino acid identity as determined using 

10 FASTA version 3.0t78 with the default parameters to a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 

15 encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs: 8-3795 is underexpressed. 

20 72. A culture comprising a a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity 

25 as determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide sequence which 
hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, and 14111-14944 under stringent conditions, and a 

30 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide 
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sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944 under moderate conditions is underexpressed. 

73. A culture comprising a a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 

5 organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% 
amino acid identity as determined using FASTA version 3.0t78 to a polypeptide 
selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 and a polypeptide whose activity may be complemented by a 
10 polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 
10013-14110 and 14945-15778 is underexpressed. 

74. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
15 overexpresses a different gene product which is essential for proliferation of said 

organism and wherein the nucleotide sequence of each of the overexpressed 
genes has been altered so as to include a nucleotide sequence which can be used 
to generate a unique product coixesponding to each of the overexpressed genes; 

contacting said culture with a sufficient concentration of said compound 
* 20 to inhibit the proliferation of strains of said organism which do not overexpress 

said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

25 identifying the gene product which is overexpressed in a strain which 

proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

75. The method of Claim 74, wherein the nucleotide sequence of each of the 
genes encoding an overexpressed gene product has been altered by replacing the native 

30 promoters of said genes with promoters which facilitate overexpression of said gene 
products. 
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76. The method of Claim 74, wherein the nucleotide sequence of each of the 
genes encoding an overexpressed gene product has been altered by inserting a 
regulatory element into the native promoters of said genes with a promoter which 
facilitates overexpression of said gene products. 

5 77. The method of Claim 76, wherein said regulatory element is selected from 

the group consisting of a regulatable promoter, an operator which is recognized by a 
repressor, a nucleotide sequence which is recognized by a transcriptional activator, a 
transcriptional terminator, a nucleotide sequence which introduces a bend in the DNA 
and an upstream activating sequence. 

10 78. The method of Claim 74, wherein the step of identifying the gene product 

which is overexpressed in a strain which proliferated more rapidly in said culture by 
detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to 
said gene. 

15 79. The method of Claim 75, wherein the native promoter of each of the genes 

encoding a gene product essential for proliferation is replaced with the same promoter. 

80. The method of Claim 75, wherein the native promoters of the genes 
encoding gene products essential for proliferation are replaced with a plurality of 
promoters selected to give a desired expression level for each gene product. 

20 81. The method of Claim 75, wherein said promoters which replaced the native 

promoters in each strain comprise regulatable promoters. 

82. The method of Claim 75, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

83. The method of Claim 74, wherein said organism is selected from the group 
25 consisting of bacteria, fimgi, and protozoa. 

84. The method of Claim 74, wherein said culture is a culture of an organism 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 

30 glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida 
krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
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Chlamydia pneumoniae, Chlamydia trachomatous, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus 
faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma 
5 capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella 
cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
10 typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis. 

85, A method for identifying the gene product on which a compound which 
1 5 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism and wherein the nucleotide sequence of each of the overexpressed 
genes has been altered so as to include a nucleotide sequence which can be used 
' 20 to generate a unique product corresponding to each of the overexpressed genes, 

wherein said culture comprises a strain in which a gene product whose activity 
or level is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795 is overexpressed; 

contacting said culture with a sufficient concentration of said compound 
25 to inhibit the proliferation of strains of said organism which do not overexpress 

said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 
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identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

86. A method for identifying the gene product on which a compound which 
5 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism and wherein the nucleotide sequence of each of the overexpressed 
genes has been altered so as to include a nucleotide sequence which can be used 
10 to generate a unique product corresponding to each of the overexpressed genes, 

wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111- 
14944 is overexpressed; 

15 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which do not overexpress 
said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 

20 compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

87. A method for identifying the gene product on which a compound which 
25 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said 

organism and wherein the nucleotide sequence of each of the overexpressed 

genes has been altered so as to include a nucleotide sequence which can be used 

30 to generate a unique product corresponding to each of the overexpressed genes, 

wherein said culture comprises a strain in which a gene product comprising an 
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amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10 and 14945-15778 is overexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which do not overexpress 
5 said gene product on which said compound acts, such that strains which 

overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and 

identifying the gene product which is overexpressed in a strain which 
10 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene. 

88. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 

15 overexpresses a different gene product which is essential for proliferation of said 

organism and wherein the nucleotide sequence of each of the overexpressed 
genes has been altered so as to include a nucleotide sequence which can be used 
to generate a unique product corresponding to each of the overexpressed genes, 
wherein said culture comprises a strain in which a gene product selected from 

20 the group consisting of a gene product having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, a gene product encoded by a nucleic acid having at least 70% 

25 nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs: 8-3795, a gene product 
having at least 25% amino acid identity as determined using FASTA version 

30 3.0t78 with the default parameters to a gene product whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence selected 
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from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid which hybridizes to a 
5 nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose 
activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795 is overexpressed; 

10 contacting said culture with a sufficient concentration of said compound 

to inhibit the proliferation of strains of said organism which do not overexpress 
said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 

1 5 compound acts; and 

identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

89. A method for identifying the gene product on which a compound which 

20 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism and wherein the nucleotide sequence of each of the overexpressed 
genes has been altered so as to include a nucleotide sequence which can be used 

25 to generate a unique product corresponding to each of the overexpressed genes; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which do not overexpress 
said gene product on which said compound acts, such that strains which 
overexpress said gene product on which said compound acts proliferate more 

30 rapidly than strains which do not overexpress said gene product on which said 

compound acts; and 
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identifying the gene product which is overexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

90. A method for identifying the gene product on which a compound which 
5 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said 
organism and wherein the nucleotide sequence of each of the overexpressed 
genes has been altered so as to include a nucleotide sequence which can be used 

10 to generate a unique product corresponding to each of the overexpressed genes, 

wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the 

15 default parameters to a nucleotide sequence selected from the group consisting 

of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944 under stringent conditions, and a nucleic acid 

20 comprising a nucleotide sequence which hybridizes to a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 141 1 1-14944 under moderate conditions is overexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which do not overexpress 

25 said gene product on which said compound acts, such that strains which 

overexpress said gene product on which said compound acts proliferate more 
rapidly than strains which do not overexpress said gene product on which said 
compound acts; and . 

identifying the gene product which is overexpressed in a strain which 

30 proliferated more rapidly in said culture by detecting the unique product 

corresponding to said gene, wherein said culture comprises a strain in which a 
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gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
5 polypeptide whose activity may be complemented by a polypeptide selected 

from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 is overexpressed. 

91. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

10 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 
underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 

15 overexpressed genes; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 

20 strains which do not underexpress the gene product on which said compound 

acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 
25 92. The method of Claim 91, wherein the nucleotide sequence of each of the 

genes encoding an underexpressed gene product has been altered by replacing the native 
promoters of said genes with promoters which facilitate underexpression of said gene 
products. 

93. The method of Claim 91, wherein the nucleotide sequence of each of the 
30 genes encoding an underexpressed gene product has been altered by inserting a 
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regulatory element into the native promoters of said genes with a promoter which 
facilitates underexpression of said gene products. 

94. The method of Claim 93, wherein said regulatory element is selected from 
the group consisting of a regulatable promoter, an operator which is recognized by a 

5 repressor, a nucleotide sequence which is recognized by a transcriptional activator, a 
transcriptional terminator, a nucleotide sequence which introduces a bend in the DNA 
and an upstream activating sequence. 

95. The method of Claim 91, wherein the step of identifying the gene product 
which is underexpressed in a strain which proliferated more slowly in said culture by 

10 detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to 
said gene. 

96. The method of Claim 92, wherein the native promoter of each of the genes 
encoding a gene product essential for proliferation is replaced with the same promoter. 

15 97. The method of Claim 92, wherein the native promoters of the genes 

encoding gene products essential for proliferation are replaced with a plurality of 
promoters selected to give a desired expression level for each gene product 

98. The method of Claim 92, wherein said promoters which replaced the native 
promoters in each strain comprise regulatable promoters, 
.. 20 99. The method of Claim 92, wherein said promoters which replaced the native 

promoters in each strain each strain comprise constitutive promoters. 

100. The method of Claim 91, wherein said organism is selected from the 
group consisting of bacteria, fungi, and protozoa. 

101. The method of Claim 91, wherein said culture is a culture of an organism 
25 selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 

Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida 
krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
30 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 

difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
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Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus 
faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma 
capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
5 asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 

Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella 
cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
10 Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia 
enterocolitica, and Yersinia pestis. 

102. The method of Claim 91, wherein said culture comprises a strain in 
which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 is 

15 underexpressed. 

103. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 

20 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes and wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected 

25 from the group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 

10012, and 14111-14944 is underexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 

30 said gene product on which said compound acts proliferate more slowly than 
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strains which do not underexpress the gene product on which said compound 
acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
5 corresponding to said gene. 

104. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 

10 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting 

15 of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 

underexpressed; 

contacting said culture with a sufficient concentration of said compound 
to inhibit the proliferation of strains of said organism which underexpress said 
gene product on which said compound acts, such that strains which underexpress 
. 20 said gene product on which said compound acts proliferate more slowly than 

strains which do not underexpress the gene product on which said compound 
acts; and 

identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
25 corresponding to said gene. 

105. A method for identifying the gene product on which a compound which 
inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of 

30 said organism and wherein the nucleotide sequence of each of the 

underexpressed genes has been altered so as to include a nucleotide sequence 
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10 



which can be used to generate a unique product corresponding to each of the 
overexpressed genes, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleic acid encoding a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 8-3795, 
a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide 
15 sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 

product encoded by a nucleic acid which hybridizes to a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8- 
3795 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
20 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a 

gene product whose activity may be complemented by the gene product whose 
activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795 is underexpressed; 

contacting said culture with a sufficient concentration of said compound 
25 to inhibit the proliferation of strains of said organism which underexpress said 

gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress the gene product on which said compound 
acts; and 
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identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

106. A method for identifying the gene product on which a compound which 
5 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 
underexpressed genes has been altered so as to include a nucleotide sequence 

10 which can be used to generate a unique product corresponding to each of the 

overexpressed genes, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 

15 2.0 with the default parameters to a nucleotide sequence selected from the group 

consisting of SEQ ED NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111- 
14944, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944 under stringent conditions, and a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleotide 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944 under moderate conditions is 
underexpressed; 

contacting said culture with a sufficient concentration of said compound 
25 to inhibit the proliferation of strains of said organism which underexpress said 

gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress the gene product on which said compound 
acts; and 
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identifying the gene product which is underexpressed in a strain which 
proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

107. A method for identifying the gene product on which a compound which 
5 inhibits proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of 
said organism and wherein the nucleotide sequence of each of the 
underexpressed genes has been altered so as to include a nucleotide sequence 

10 which can be used to generate a unique product corresponding to each of the 

overexpressed genes , wherein said culture comprises a strain in which a gene 
product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 to a polypeptide selected from the group consisting of 

15 SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 

polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 is underexpressed; 

contacting said culture with a sufficient concentration of said compound 

20 to inhibit the proliferation of strains of said organism which underexpress said 

gene product on which said compound acts, such that strains which underexpress 
said gene product on which said compound acts proliferate more slowly than 
strains which do not underexpress the gene product on which said compound 
acts; and 

25 identifying the gene product which is underexpressed in a strain which 

proliferated more rapidly in said culture by detecting the unique product 
corresponding to said gene. 

108. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

30 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
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plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 
5 which encode said gene products, wherein the members of said set of primer 

pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 
1 0 collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

109. The method of Claim 108, wherein one member of each primer pair for 
each of said genes is labeled with a detectable dye. 
15 110. The method of Claim 108 wherein: 

said nucleic acid sample is divided into N aliquots; 
said amplification reaction is performed on each aliquot using primer 
pairs complementary to nucleotide sequences within or adjacent to 1/N of the 
genes which encode said gene products, wherein one of the members of each 
-. 20 primer pair in each aliquot is labeled with a dye and wherein the dyes on the 

primers in each aliquot are distinguishable from one another. 
111. The method of Claim 109, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification 
products. 

25 112. The method of Claim 108, wherein the native promoters of said genes 

which encode said gene products have been replaced with a regulatable promoter and 
one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

113. The method of Claim 111, wherein the native promoters for each of said 

30 genes were replaced with the same regulatable promoter. 

589 



WO 02/086097 



PCT/US02/03987 



1 14. The method of Claim 111, wherein more than one regulatable promoter 
was used to replace the promoters of said genes such that some of said genes are under 
the control of a different regulatable promoter. 

115. A method for determining the extent to which each of a plurality of 
5 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism 
10 wherein said culture comprises a strain in which a gene product whose activity 

or level is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795 is overexpressed or 
underexpressed; 

performing an amplification reaction using a set of primer pairs which 
15 are complementary, to nucleotide sequences within or adjacent to the genes 

which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
20 sequences complementary to said primer pair is present in said culture or 

collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

116. A method for detennining the extent to which each of a plurality of 
25 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 

plurality of strains wherein each strain overexpresses or underexpresses a 

different gene product which is required for proliferation of said organism , 

30 wherein said culture comprises a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 14111- 
14944 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 
5 which encode said gene products, wherein the members of said set of primer 

pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 
1 0 collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

117. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

15 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product comprising an 

20 amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-14110 and 14945-15778 is overexpressed or 
underexpressed; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 

25 which encode said gene products, wherein the members of said set of primer 

pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 

30 collection of strains; and 
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determining the lengths of the amplification products obtained in said 
amplification reaction. 

118. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 
5 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism , 
wherein said culture comprises a strain in which a gene product selected from 

10 the group consisting of a gene product having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, a gene product encoded by a nucleic acid having at least 70% 

15 nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs: 8-3795, a gene product 
having at least 25% amino acid identity as determined using FASTA version 

20 3.0t78 with the default parameters to a gene product whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 

25 conditions, a gene product encoded by a nucleic acid which hybridizes to a 

nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose 
activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 

30 from the group consisting of SEQ ID NOs: 8-3795 is overexpressed or 

underexpressed; 
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performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 
which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

119. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism , 
wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 141 1 1-14944 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944 under moderate conditions is overexpressed or 
underexpressed; 

performing an amplification reaction using a set of primer pairs which 

are complementary to nucleotide sequences within or adjacent to the genes 
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which encode said gene products, wherein the members of said set of primer 
pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
5 sequences complementary to said primer pair is present in said culture or 

collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

120. A method for determining the extent to which each of a plurality of 

1 0 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains wherein each strain overexpresses or underexpresses a 
different gene product which is required for proliferation of said organism , 

15 wherein said culture comprises a strain in which a gene product comprising a 

polypeptide selected from the group consisting of a polypeptide having at least 
25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-14110 and 14945-15778 and a polypeptide whose activity 

20 may be complemented by a polypeptide selected from the group consisting of 

SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 
overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the genes 

25 which encode said gene products, wherein the members of said set of primer 

pairs are designed such that each primer pair would yield an amplification 
product having a length distinguishable from the lengths of the amplification 
products from the other primer pairs if a strain comprising the nucleotide 
sequences complementary to said primer pair is present in said culture or 

30 collection of strains; and 
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determining the lengths of the amplification products obtained in said 
amplification reaction. 

121. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising; 
5 obtaining a first nucleic acid sample comprising nucleic acids from a first 

culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
1 0 contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
15 said compound; 

performing a first amplification reaction on said first nucleic acid sample 
using a set of primer pairs which are complementary to nucleotide sequences 
within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pair 
20 would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain 
comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
25 sample using the same set of primer pairs used in said first amplification 

reaction; 

and comparing the amount of each amplification product in said first 

amplification reaction to the amount of that amplification product in said second 

amplification reaction, wherein an increased level of an amplification product in 

30 said first amplification reaction relative to said second amplification reaction 

indicates that the gene product corresponding to said amplification product is the 
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target of said compound if said culture or strain overexpresses said gene 
products and a decreased level of of an amplification product in said first 
amplification reaction relative to said second amplification reaction indicates 
that the gene product corresponding to said amplification product is the target of 
5 said compound if said culture or strain overexpresses said gene products. 

122. The method of Claim 121, wherein one member of each primer pair for 
each of said genes is labeled with a detectable dye. 

123. The method of Claim 121, wherein the native promoters of said genes 
which encode said gene products have been replaced with a regulatable promoter and 

10 one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

124. The method of Claim 121, wherein the native promoters for each of said 
genes were replaced with the same regulatable promoter, 

125. The method of Claim 121, wherein more than one regulatable promoter 
15 was used to replace the promoters of said genes such that some of said genes are under 

the control of a different regulatable promoter. 

126. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first 
20 culture or collection of strains wherein said culture or collection of strains 

comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
contacted with said compound; 
25 obtaining a second nucleic acid sample comprising nucleic acids from a 

second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
said compound; 

30 performing a first amplification reaction on said first nucleic acid sample 

using a set of primer pairs which are complementary to nucleotide sequences 
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within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pan- 
would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain 
5 comprising the nucleotide sequences complementary to said primer pair is 

present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 
reaction; 

10 and comparing the amount of each amplification product in said first 

amplification reaction to the amount of that amplification product in said second 
amplification reaction, wherein an increased level of an amplification product in 
said first amplification reaction relative to said second amplification reaction 
indicates that the gene product corresponding to said amplification product is the 

15 target of said compound if said culture or strain overexpresses said gene 

products and a decreased level of of an amplification product in said first 
amplification reaction relative to said second amplification reaction indicates 
that the gene product conesponding to said amplification product is the target of 
said compound if said culture or strain overexpresses said gene products, 

20 wherein said first and second cultures or collection of strains comprise a strain in 

which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795 is overexpressed or underexpressed. 

127. A method for identifying the target of a compound which inhibits the 

25 proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first 
culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 

30 said organism and wherein said culture or collection of strains has been 

contacted with said compound; 
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obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
5 said compound; 

performing a first amplification reaction on said first nucleic acid sample 
using a set of primer pairs which are complementary to nucleotide sequences 
within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pair 
10 would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain 
comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
15 sample using the same set of primer pairs used in said first amplification 

reaction; 

and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said second 
amplification reaction, wherein an increased level of an amplification product in 

20 said first amplification reaction relative to said second amplification reaction 

indicates that the gene product corresponding to said amplification product is the 
target of said compound if said culture or strain overexpresses said gene 
products and a decreased level of of an amplification product in said first 
amplification reaction relative to said second amplification reaction indicates 

25 that the gene product corresponding to said amplification product is the target of 

said compound if said culture or strain overexpresses said gene products, 
wherein said first and second cultures or collection of strains comprise a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 3796-3800, 3806- 

30 4860, 59 1 6- 1 00 1 2, and 1 4 1 1 1 - 1 4944 is overexpressed or underexpressed. 
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128. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first 
culture or collection of strains wherein said culture or collection of strains 
5 comprises a plurality of strains wherein each strain overexpresses or 

underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
10 second culture or collection of strains wherein said culture or collection of 

strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
said compound; 

performing a first amplification reaction on said first nucleic acid sample 
15 using a set of primer pairs which are complementary to nucleotide sequences 

within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pair 
would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain 
20 comprising the nucleotide sequences complementary to said primer pair is 

present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
sample using the same set of primer pairs used in said first amplification 
reaction; 

25 and comparing the amount of each amplification product in said first 

amplification reaction to the amount of that amplification product in said second 
amplification reaction, wherein an increased level of an amplification product in 
said first amplification reaction relative to said second amplification reaction 
indicates that the gene product corresponding to said amplification product is the 

30 target of said compound if said culture or strain overexpresses said gene 

products and a decreased level of of an amplification product in said first 
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amplification reaction relative to said second amplification reaction indicates 
that the gene product corresponding to said amplification product is the target of 
said compound if said culture or strain overexpresses said gene products, 
wherein said first and second cultures or collection of strains comprise a strain in 
5 which a gene product comprising an amino acid sequence selected from the 

group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 
14945-15778 is overexpressed or underexpressed. 

129. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 

10 obtaining a first nucleic acid sample comprising nucleic acids from a first 

culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 

1 5 contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 

20 said compound; 

performing a first amplification reaction on said first nucleic acid sample 
using a set of primer pairs which are complementary to nucleotide sequences 
within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pair 

25 would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain 
comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 

30 sample using the same set of primer pairs used in said first amplification 

reaction; 
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and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said second 
amplification reaction, wherein an increased level of an amplification product in 
said first amplification reaction relative to said second amplification reaction 
5 indicates that the gene product corresponding to said amplification product is the 

target of said compound if said culture or strain overexpresses said gene 
products and a decreased level of of an amplification product in said first 
amplification reaction relative to said second amplification reaction indicates 
that the gene product corresponding to said amplification product is the target of 

10 said compound if said culture or strain overexpresses said gene products, 

wherein said first and second cultures or collection of strains comprise a strain in 
which a gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a gene product whose expression is 

15 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected 

from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of 

SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 

25 3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 

30 conditions, and a gene product whose activity may be complemented by the 

gene product whose activity is inhibited by a nucleic acid comprising a 
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nucleotide sequence selected from the group consisting of SEQ ID NOs: 8-3795 
is overexpressed or underexpressed. 

130. A method for identifying the target of a compound which inhibits the 
proliferation of an organism comprising: 
5 obtaining a first nucleic acid sample comprising nucleic acids from a first 

culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 
said organism and wherein said culture or collection of strains has been 
10 contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 
wherein said second culture or collection of strains has not been contacted with 
15 said compound; 

performing a first amplification reaction on said first nucleic acid sample 
using a set of primer pairs which are complementary to nucleotide sequences 
within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pair 
20 would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain 
comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
25 sample using the same set of primer pairs used in said first amplification 

reaction; 

and comparing the amount of each amplification product in said first 

amplification reaction to the amount of that amplification product in said second 

amplification reaction, wherein an increased level of an amplification product in 

30 said first amplification reaction relative to said second amplification reaction 

indicates that the gene product corresponding to said amplification product is the 
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target of said compound if said culture or strain overexpresses said gene 
products and a decreased level of of an amplification product in said first 
amplification reaction relative to said second amplification reaction indicates 
that the gene product corresponding to said amplification product is the target of 
5 said compound if said culture or strain overexpresses said gene products, 

wherein said first and second cultures or collection of strains comprise a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined 

10 using BLASTN version 2.0 with the default parameters to a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, and 14111-14944, a nucleic acid comprising a nucleotide sequence 
which hybridizes to a sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under stringent 

15 conditions, and a nucleic acid comprising a nucleotide sequence which 

hybridizes to a nucleotide sequence selected from the group consisting of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111-14944 under 
moderate conditions is overexpressed or underexpressed. 
131. A method for identifying the target of a compound which inhibits the 

20 proliferation of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first 
culture or collection of strains wherein said culture or collection of strains 
comprises a plurality of strains wherein each strain overexpresses or 
underexpresses a different gene product which is required for proliferation of 

25 said organism and wherein said culture or collection of strains has been 

contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a 
second culture or collection of strains wherein said culture or collection of 
strains comprises the same strains as said first culture or collection of strains 

30 wherein said second culture or collection of strains has not been contacted with 

said compound; 
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performing a first amplification reaction on said first nucleic acid sample 
using a set of primer pairs which are complementary to nucleotide sequences 
within or adjacent to the genes which encode said gene products, wherein the 
members of said set of primer pairs are designed such that each primer pair 
5 would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain 
comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid 
10 sample using the same set of primer pairs used in said first amplification 

reaction; 

and comparing the amount of each amplification product in said first 
amplification reaction to the amount of that amplification product in said second 
amplification reaction, wherein an increased level of an amplification product in 

15 said first amplification reaction relative to said second amplification reaction 

indicates that the gene product corresponding to said amplification product is the 
target of said compound if said culture or strain overexpresses said gene 
products and a decreased level of of an amplification product in said first 
amplification reaction relative to said second amplification reaction indicates 

20 that the gene product corresponding to said amplification product is the target of 

said compound if said culture or strain overexpresses said gene products, 
wherein said first and second culture or collection of strains comprise a strain in 
which a gene product comprising a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as 

25 determined using FASTA version 3.0t78 to a polypeptide selected from the 

group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 
14945-15778 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-141 10 and 14945-15778 is overexpressed or underexpressed. 

30 132. A method for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 
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obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary to 
a different gene product which is required for proliferation of said organism; 
5 performing an amplification reaction using a set of primer pairs which 

are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said set 
of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
10 amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction. 

15 133. The method of Claim 132, wherein one member of each primer pair for 

each of said genes is labeled with a detectable dye. 

134. The method of Claim 1 32 wherein: 

said nucleic acid sample is divided into N aliquots; 

said amplification reaction is performed on each aliquot using primer 
20 pairs complementary to nucleotide sequences within or adjacent to 1/N of the 

genes which encode said gene products, wherein one of the members of each 
primer pair in each aliquot is labeled with a dye and wherein the dyes on the 
primers in each aliquot are distinguishable from one another. 

135. The method of Claim 134, further comprising pooling the amplification 
25 products from each of the aliquots prior to determining the lengths of the amplification 

products. 

136. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
30 or collection of strains wherein said culture or collection of strains comprises a 
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plurality of strains which transcribe an antisense nucleic acid complementary to 
a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 
5 acids which encode said antisense nucleic acids, wherein the members of said set 

of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 

1 0 culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 
product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 

15 is overexpressed or underexpressed. 

137. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 

20 plurality of strains which transcribe an antisense nucleic acid complementary to 

a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said set 

25 of primer pairs are designed such that each primer pair would yield an 

amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

30 determining the lengths of the amplification products obtained in said 

amplification reaction, wherein said culture comprises a strain in which a gene 
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product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, and 141 1 1-14944 is overexpressed or underexpressecL 

138. A method for determining the extent to which each of a plurality of 
5 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary to 
a different gene product which is required for proliferation of said organism; 

10 performing an amplification reaction using a set of primer pairs which 

are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said set 
of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 

15 amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said prima: pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 

20 product comprising an amino acid sequence selected from the group consisting 

of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 
overexpressed or underexpressed. 

139. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

25 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary to 
a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 

30 are complementary to nucleotide sequences within or adjacent to the nucleic 

acids which encode said antisense nucleic acids, wherein the members of said set 
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of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 

5 culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the 

10 default parameters to a gene product whose expression is inhibited by an 

antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleic acid encoding a gene product 

15 whose expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs: 8-3795, 
a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide 

20 sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 

product encoded by a nucleic acid which hybridizes to a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8- 
3795 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 

25 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a 

gene product whose activity may be complemented by the gene product whose 
activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795 is overexpressed or 
underexpressed. 

30 140. A method , for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 
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obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which transcribe an antisense nucleic acid complementary to 
a different gene product which is required for proliferation of said organism; 

5 performing an amplification reaction using a set of primer pairs which 

are complementary to nucleotide sequences within or adjacent to the nucleic 
acids which encode said antisense nucleic acids, wherein the members of said set 
of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 

10 amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said 
culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 

15 product encoded by a nucleic acid comprising a nucleotide sequence selected 

from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 
2.0 with the default parameters to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, and 14111- 

20 14944, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, and 14111-14944 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

25 4860, 5916-10012, and 14111-14944 under moderate conditions is 

overexpressed or underexpressed. 

141. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
30 or collection of strains wherein said culture or collection of strains comprises a 
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plurality of strains which transcribe an antisense nucleic acid complementary to 
a different gene product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which 
are complementary to nucleotide sequences within or adjacent to the nucleic 

5 acids which encode said antisense nucleic acids, wherein the members of said set 

of primer pairs are designed such that each primer pair would yield an 
amplification product having a length distinguishable from the lengths of the 
amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said 

1 0 culture or collection of strains; and 

determining the lengths of the amplification products obtained in said 
amplification reaction, wherein said culture comprises a strain in which a gene 
product comprising a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using 

15 FASTA version 3.0t78 to a polypeptide selected from the group consisting of 

SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a 
polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110 and 14945-15778 is overexpressed or underexpressed. 

20 142. A method for determining the extent to which each of a plurality of 

strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 

25 which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which 
encode said gene products, wherein said primer pairs are designed such that each 
primer pair would yield an amplification product which is distinguishable from 

30 the amplification products produced by the other primer pairs on the a basis 

selected from the group consisting of length, detectable label and both length 
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and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
5 reaction. 

143. The method of Claim 142, wherein said primer pairs are divided into at 
least two sets, each primer pair comprises a primer which is labeled with a 
distinguishable dye, and the distinguishable dye used to label each set of primer pairs is 
distinguishable from the dye used to label the other sets of primer pairs. 
10 144. The method of Claim 142 wherein: 

said nucleic acid sample is divided into N aliquots; 
said amplification reaction is performed on each aliquot using primer 
pairs complementary to nucleotide sequences within or adjacent to 1/N of the 
genes which encode said gene products, wherein one of the members of each 
15 primer pair in each aliquot is labeled with a dye and wherein the dyes on the 

primers in each aliquot are distinguishable from one another. 
145. The method of Claim 144, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification 
products. 

20 146. The method of Claim 142, wherein the native promoters of said genes 

which encode said gene products have been replaced with a regulatable promoter and 
one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

147. The method of Claim 146, wherein the native promoters for each of said 
25 genes were replaced with the same regulatable promoter. 

148. The method of Claim 146, wherein more than one regulatable promoter 
was used to replace the promoters of said genes such that some of said genes are under 
the control of a different regulatable promoter. 

149. A method for determining the extent to which each of a plurality of 
30 strains are present in a culture or collection of strains comprising: 
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obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 
5 performing an amplification reaction using primer pairs which are 

complementary to nucleotide sequences within or adjacent to the genes which 
encode said gene products, wherein said primer pairs are designed such that each 
primer pair would yield an amplification product which is distinguishable from 
the amplification products produced by the other primer pairs on the a basis 
10 selected from the group consisting of length, detectable label and both length 

and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
15 reaction, wherein said culture comprises a strain in which a gene product whose 

activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 is overexpressed or 
underexpressed. 

150. A method for determining the extent to which each of a plurality of 

20 strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 

plurality of strains which overexpress or underexpress a different gene product 

which is required for proliferation of said organism; 

25 performing an amplification reaction using primer pairs which are 

complementary to nucleotide sequences within or adjacent to the genes which 

encode said gene products, wherein said primer pairs are designed such that each 

primer pair would yield an amplification product which is distinguishable from 

the amplification products produced by the other primer pairs on the a basis 

30 selected from the group consisting of length, detectable label and both length 

and detectable label if a strain comprising the nucleotide sequences 
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complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 
5 encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, and 
141 1 1-14944 is overexpressed or underexpressed. 

151. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the genes which 

encode said gene products, wherein said primer pairs are designed such that each 
primer pair would yield an amplification product which is distinguishable from 
the amplification products produced by the other primer pairs on the a basis 
selected from the group consisting of length, detectable label and both length 

20 and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 
25 comprising an amino acid sequence selected from the group consisting of SEQ 

ID. NOs.: 3801-3805, 4861-5915, 10013-14110 and 14945-15778 is 
overexpressed or underexpressed. 

152. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

30 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
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plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which 
5 encode said gene products, wherein said primer pairs are designed such that each 

primer pair would yield an amplification product which is distinguishable from 
the amplification products produced by the other primer pairs on the a basis 
selected from the group consisting of length, detectable label and both length 
and detectable label if a strain comprising the nucleotide sequences 
10 complementary to said primer pair is present in said culture or collection of 

strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 
selected from the group consisting of a gene product having at least 70% 

15 nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid 
having at least 70% nucleotide sequence identity as determined using BLASTN 

20 version 2.0 with the default parameters to a nucleic acid encoding a gene product 

whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 8-3795, 
a gene product having at least 25% amino acid identity as determined using 
FAST A version 3.0t78 with the default parameters to a gene product whose 

25 expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid which hybridizes to a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8- 
3795 under stringent conditions, a gene product encoded by a nucleic acid which 

30 hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a 
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gene product whose activity may be complemented by the gene product whose 
activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795 is overexpressed or 
underexpressecL 

153. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture 
or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which 
encode said gene products, wherein said primer pairs are designed such that each 
primer pair would yield an amplification product which is distinguishable from 
the amplification products produced by the other primer pairs on the a basis 
selected from the group consisting of length, detectable label and both length 
and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 

reaction, wherein said culture comprises a strain in which a gene product 

encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleotide sequence selected from the group consisting 

of SEQ ID NOS,: 3796-3800, 3806-4860, 5916-10012, and 14111-14944, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 

5916-10012, and 14111-14944 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
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5916-10012, and 14111-14944 under moderate conditions is overexpressed or 
underexpressed. 

154. A method for determining the extent to which each of a plurality of 
strains are present in a culture or collection of strains comprising: 
5 obtaining a nucleic acid sample comprising nucleic acids from a culture 

or collection of strains wherein said culture or collection of strains comprises a 
plurality of strains which overexpress or underexpress a different gene product 
which is required for proliferation of said organism; 

performing an amplification reaction using primer pairs which are 

10 complementary to nucleotide sequences within or adjacent to the genes which 

encode said gene products, wherein said primer pairs are designed such that each 
primer pair would yield an amplification product which is distinguishable from 
the amplification products produced by the other primer pairs on the a basis 
selected from the group consisting of length, detectable label and both length 

15 and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of 
strains; and 

identifying the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product 

20 comprising a polypeptide selected from the group consisting of a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-14110 and 14945-15778 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group 

25 consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013-14110 and 14945- 

15778 is overexpressed or underexpressed. 
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FIG. 6A 




• STEP 2: Conditional Expression 

by Promoter Replacement 
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FIG. 68 

C. albicans GRACE Conditional Expression 



transactivator 
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Constitutive Expression Levels of 
GRACE Strains 



CaHIS3 CaALRI CaCDC24 . CaKRE9 
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FIG. 8 
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GRACE Validation of CaKRE Targets 
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Gene 


S. cerevisiae 
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FIG. 9 
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